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ABSTRACT

This report contains a brief description of the Stromberg Datagraphixs 4060
(SD-4060) Orbit Comparison Plot (OCPLT4) Program, along with user informa-
tion and a source program listing. This program was developed by Computer
Sciences Corportation under Task Assignment 096 to supersede the SC-4020
OCPLT4 Program, which was developed in early 1970. The object program is
currently on tape number 564M, and filed under Program Number 498 at GSFC

Program library.

In addition to correcting several errors that existed in the original program,
this program incorporates the following new features:
° For any satellite whose observations are processed by the Definitive
Orbit Determination System (DODS), the orbital uncertainty esti-
mates (OUE) can be obtained via appropriate card input with no major

modification to the program.

° All satellite-related information (e. g., plotter scales, cutoff limits,

plotting frequencies) is user controlled via card input.

° Not all components of OUE must be obtained. The user has the
option of obtaining only the radial component if there is no need for

the other two components.

° The altitude and time graph formats are controlled by the user and

are not stored for specific satellites.
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SECTION 1 - INTRODUCTION

The purpose of the SD-4060 OCPLT4 Program is to generate an instruction tape
for the Stromberg Datagraphixs 4060 (SD-4060) plotter (see Reference 1). The
resulting graphs display component differences between two satellite position
vectors within an overlapping time period. These differences are called the
orbital uncertainty estimates (OUE). The following set of three orthogonal vec-

tor components is plotted:

° The radial component
° The component normal to the radial component in the orbital plane
° The component normal to the radial component and normal to the

orbital plane
Each component is plotted on an individual graph.

The components cah be plotted on either a linear or a logarithmic ordinate scale,
and against an altitude or a time abscissa scale. The choice of abscissa scale
is a function of the satellite's altitude. Low-altitude satellites with several rev-
olutions per day are usually plotted against a time scale, and the results are
called time graphs, whereas high-altitude satellites which complete only one
revolution in several days are usually plotted on an altitude scale, and the re-
sults are called altitude graphs. When requested, these graphs also display the
time distribution plots of observations used in obtaining the converged elements
that provide the overlapping ephemerides, These graphs provide the experi-
menter with the OUE that can be used for analyzing definitive orbit results

(see Reference 2).

OCPLT4 provides OUE graphs for any satellite whose observations are proc-
essed by the Definitive Orbit Determination System (DODS) on the IBM Sys-
tem/360,



Inputs to the SD-4060 OCPLT4 Program include the vector compare (VC) tapes,
which are generated by DODS Ephemeris Comparison Subsystem; and a working-
observations-file tape, which is generated by the DODS Differential Correction

(DC) Subsystem.,

Output from the SD-4060 OCPLT4 Program consists of a printout detailing what
was accomplished by the run, and an instructions tape for the SD-4060 plotter
to plot the OUEs. Usually, the SD-4060 plotter will provide 16-mm microfilm
frames, one frame for each OUE graph, although 35-mm can be requested.

Hard copies can be obtained from either film format upon request.

The SD-4060 OCPLT4 Program has been compiled under FORTRAN IV, level H,
optimization level 2, on the Goddard Space Flight Center (GSFC) IBM System/360
Model 95, operating under OS using Release 19.6. No changes are necessary

to run this program on the M&DO IBM System/360 Model 75.

The remaining sections of this user's guide present detailed information on pro-
gram input (with sample deck setup), program output (including error messages),
sample plotter output graphs, and operating information (with timing estimates).
Also presented are the programming approach utilized, brief descriptions of

subroutines, and a source program compilation listing,
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SECTION 2 - PROGRAM INPUT

2.1 USER OPTIONS

All satellite-related variables are user controlled in this version of OCPLT4.
Variables include satellite name, ID number, and date of run, all of which
appear on the plots. Grid labeling and grid spacing are also user controlled to
provide the flexibility required to process a wide variety of satellites. Other
user inputs are the upper and lower cutoff limits for graphs. These inputs

allow the user to control the overall appearance of the plots.

The user controls the following in a single job submission: the type of abscissa
(altitude or timel); the type of ordinate scale (linear or logarithmic); whether
or not observation data distribution will be plotted; and whether the radial com-

ponent only, or all three OUE components, will be plotted.
2.2 TAPE INPUT

OCPLT4 requires at least two input tapes. The first, the VC tape, is generated
by DODS using function 1 of the COMPARE verb (see Reference 3). This is a
nine-track EBCDIC tape which is loaded on any 2400 series tape drive. It con-
tains the Orbit Comparison Report (see Reference 3). This report is obtained
by comparing two overlapping ephemerides (satellite-position time histories).
Both ephemerides must be generated at equally spaced and corresponding time
points in the overlap region. The differences between the two satellite position
vectors at each point in time are expressed as differences between three orthog-
onal components of the vectors. The Orbit Comparison Report consists of a
tabulation of the two ephemerides, the three component differences (which are
the OUEs), and the total vector difference as a function of time. Several Orbit

Comparison Reports (also called VC Reports) could be written onto a single file

1gither plot, or both, may be generated from a single job submission.
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on a tape, and several files could be written onto a single tape, but they must
appear in ascending time order. OCPLT4 will process up to 24 VC files in a

single job submission.

The second tape is the working-observations-file tape. This is a nine-track
binary tape which is likewise loaded on any 2400 series tape drive. It contains
the working observations data (see Reference 4), as generated by DODS using
the SETDC verb (see Reference 3). It should contain the observations from a
time period which extends by at least three hours on both sides of the period
covered by all of the VC files to be plotted. These observations could be in con-
centric or nonconcentric time order. This is determined by the relationship
between the epoch of elements and the start time used in creating the working-
observations-file tape. When the epoch date precedes, or is equal to, the start
time of data, observations will be in ascending time order (nonconcentric). If
epoch is between start and end time, observations will be in concentric order.
In case no data distribution plots are requested, a tape must still be mounted;
it may be a dummy tape. When using the SETDC verb for this purpose, the
standard DODS Job Control Language (JCL) should be overridden so that the

working-observations~file data are output on tape instead of disk.
2.3 CARD INPUT

At least 15 data cards are required for each OCPLT4 run. These cards must
appear in the data deck in the order indicated by card number (Card 1, Card 2,

etc.). The format for each card is defined on the following pages.
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Format

Column
Al 1
1X 2
A8 3-10
1X 11
15 12-16
1X 17
I6 18-23
1X 24
11 25
1X 26
11 27

CARD 1

Internal
Variable
Name

Description

CON

SNAME

ISAT

IRUN

LOG

MANY

Indicates whether data on working ob-
servations file tape is concentric
edited:

= C, concentric edited

# C, not concentric edited

Blank

Satellite name (e.g., SSS-1) (left
justified)
Blank

Satellite identification no. (e.g.,
71961)

Blank

Computer run date in YYMMDD for-
mat (e.g., 720912)

Blank

Indicates type of scale on Y-axis of
graph:

= 0, linear scale

=1, log scale

Blank

Controls labeling interval for the hours

scale (X-axis) on the data distribution

plot when altitude graphs are desired:

= 0, label every hour

=1, label every 4 hours; this prevents
overcrowding of the hours labels
and as a rule should be used when
there are more than 2 days be-
tween-apogee and perigee



CARD 2

Internal
Variable
Format Column Name Description
F10.0 1-10 XL Lower limit of X-coordinate on altitude
graph, thousands of km
F10.0 11-20 XR Upper limit of X-coordinate on altitude
' graph, thousands of km
F10.0 21-30 YB11 Lower limit of Y-coordinate on altitude
or time graph, radial component (km)
F10.0 31-40 YB21 Same as above except for in-plane
component
F10.0 41-50 YB31 Same as above except for normal-to-
plane component
10,0 51-60 YT11 Upper limit of Y-coordinate on altitude
or time graph, radial component (km)
F10.0 61-70 YT21 Same as above except for in-plane
component
F10.0 71-80 YT31 Same as above except for normal-to-

plane component

lWhen the log mode is being used, these limits must be integer powers of 10.



"CARD 3

Internal
Variable _
Format Column Name Description
F10.0 1-10 XGRID Length of interval for drawing grid
along the X-axis, altitude option only
(thousands of km)
F10.0 11-20 XLABEL Length of interval for labeling grid
along the X-axis, altitude option only
(thousands of km)
F3.1 21-23 FMTX Format for labeling grid along the

X-axis, altitude option only. FMTX
is of the form W.D, where W is the
‘maximum number of characters in a
label, including decimal point but not
the sign; and D is the number of places
to be displayed to the right of the deci-
mal. If the X-axis were to be labeled
from 0. to 140., FMTX would be 4. 0.

NOTE: This card must be included, but should be left blank when using the time
option only.
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CARD 4

Internal
Variable

Format Column Name Description

F10.0 1-10 YGRIDll Length of interval for drawing grid
along the Y-axis of altitude or time

. graph, radial component (km)

F10.0 11-20 YGRID21 Same as above except for in-plane
component

F10.0 21-30 YGRID31 Same as above except for normal-to-
plane component

F10.0 31-40 YLABl1 Length of interval for labeling grid
along the Y-axis of altitude or time
graph, radial component (km)

F10.0 41-50 YLAB21 Same as above except for in-plane
component

F10.0 51-60 YLAB31 Same as above except for normal-to-
plane component

F3.1 61-63 FMTY1 Format for labeling grid along the
Y-axis of altitude or time graph,
radial component (see FMTX on
card 3)

X 64 Blank

F3.1 65~67 FMTY2 Same as above except for in-plane
component

1X 68 Blank

F3.1 69-71 FMTY3 Same as above except for normal-to~
plane component

1X 72 Blank

IThese fields should be left blank when using the log mode, since the log mode
provides its own grid generation and labeling for the Y-axis.



CARD 5

Internal
Variable
Name

Description

ERRLO1

ERRLO02

ERRLO3

ERRHI1

ERRHI2

ERRHI3

Lower cutoff limit. If the radial com-
ponent is less than ERRLO1, the com-
ponent is set equal to ERRLO01 and
plotted. ERRLO1 is in km.

Same as above except for in-plane
component

Same as above except for normal-to-
plane component

Upper cutoff limit, If the radial com-
ponent is greater than ERRHI1, the
component is divided by 10 before
plotting, and an appropriate message
is displayed on the plotted output.
ERRHI1 is in km.,

If, after dividing by 10, the value of
ERRHI1 is still exceeded, data are
plotted outside the graph (user should
then increase the scale accordingly
and resubmit this run).

Same as above except for in-plane
component

Same as above except for normal-to-
plane component



Format

16

1X
16

Column

1-6

8-13

CARD 6

Internal
Variable

Name

IDAT

IDATI1

2-8

Description

YYMMDD of start time of period to be
plotted

Blank
YYMMDD of end time



CARD 7

Internal
Variable
Format Column Name Description
4 1-4 IH Hours and minutes of start time

2-9

(HHMM), where

HH = hour-of-day

MM = minute-of-hour

(Cannot precede start time on first
VC report to be plotted)



CARD 8

Internal
Variable
Format Column Name Description
A4 1-4 TIMEY1 Indicates type of graph to be plotted.

If = TIME, only time graphs are
plotted; if left blank, both altitude
and time graphs are plotted.

lror time graphs only--user must specify TIMEY = TIME and NSS6 = 0 or
blank., For altitude graphs only--user must leave TIMEY blank and specify
NSS6 = 1 (see Card 9).
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CARD 9

Internal
v Variable
Format Column Name Description
11 1 NSS1 Dummy, leave blank
8l 2 NSS2 Dummy, leave blank
n 3 NSS3 Dummy, leave blank
Il 4 NSS4 Data distribution flag:
=1, eliminate data distribution part
of graphs
= 0, do not eliminate data distribution
part of graphs ‘
I1 5 NSS5 Debug printout flag:
=1, suppress debug printout
= 0, do not suppress debug printout
3] 6 NSSG1 Graph flag:

= 1, suppress time graphs
= 0, generate both altitude and time
graphs

lyor time graphs only--user must specify TIMEY = TIME and NSS6 = 0 or
blank. For altitude graphs only--user must leave TIMEY blank and specify

NSS6 = 1.
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- Format Column
Il 1
1X 2
F3.0 3-5
1X 6
F8.0 7-14
1X 15
F8.0 16-23

CARD 10

Internal
Variable
Name Description

NCOMP Indicates number of range difference
vector components to be plotted:
= 1, only the radial component is

plotted

= 3, all three components are plotted
Blank

TFREQ Plotting interval for time graphs (min-
utes) (Equals the frequency of selecting
points from VC report, must be inte-
gral multiples of T3DIFF x 60) (See
Card 11)
Blank

APOGrEE1 Satellite apogee (to nearest km) '
Blank

1
PERIGE Satellite perigee (to nearest km)

1Used to determine the plotting interval for altitude graphs.
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CARD 11

Internal
Variable
Format Column Name Description
F4.0 1-4 T3DIFF Time between comparison points, in

seconds (available from VC output)

2-13 -



CARD 12

Internal
Variable
Format Column Name Description
A6 1-6 TAPE1 VC tape number
1X 7 Blank
12 8-9 ' IFILE2 Number of VC reports on this tape

1one card per tape must be specified for each VC tape number for any com-
bination of tapes and files on tape, up to 24 files. There may be more than

one file per tape.
2There may be more than one VC report per file and more than one file per

tape. IFILE = total number of VC reports on the specified tape.
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CARD 13

Internal
Variable
Format Column Name Description
None Blank card; delimiter for comparison

tapes
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Format

A6
1X
I2

Column

1-6
7
8-9

CARD 14

Internal
Variable
Name Description
TAPE Working-observations-file tape number
Blank
IFILE =1

(Only one file will be processed per
single submission. The time span of
data must extend on both sides of the
total VC reports time span.)
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CARD 15

Internal
Variable
Format Column Name Description
None Blank card; indicates end of card

input.

NOTE: There can be more than 15 data cards because card 12 may be repeated
up to 24 times.

Appendix A provides a sample deck input.
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2.4 FILES

The SD-4060 OCPLT4 Program uses only one file, a temporary disk data set,
FT22F001. This data set contains time-sorted information from the working-
observations-file tape and is used in plotting the data distribution portion of

altitude or time graphs. There is a record for each observation. These rec-

ords have the following format.

Internal
Variable .
Format Name Description
1X Blank
A4 NOSTOP Indicates end of data. In the last record,
NOSTOP is blank, In all other records,
NOSTOP is ABCD.
3X Blank
16 ITIMES YYMMDD
1X Blank
4 ITIMEY Hour-of-day and minute-of-hour (HHMM)
1X Blank
12 ITYPE Type of observation:
=1, R " range data
=2, 4 ) minitrack direction cosines
=3, m| data
=9, R range-rate data

17, RAO-X) radio antenna observation
18, RAO-Y/ angles data
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SECTION 3 - PROGRAM OUTPUT

3.1 TAPE OUTPUT

The program's output is a seven-track binary instruction tape (data set
SC4060ZZ), which is used as input to the SD-4060 plotter. The format of this

tape is described in Reference 5.
3.2 SYSTEM PRINTER OUTPUT

This section presents information on normal printer output and on error mes-

sage output.

3.2.1 Normal Printer Output

As processing is initiated, the program prints out some of the input variables
to enable the user to spot check possible input errors along with the start and
end times of the first VC report to be plotted. As processing proceeds, the
first task of the program is to rearrange the concentric sorted observations
from the worldngfobsei'vation-ﬁle tape in ascending time order, when neces-
sary. The time and type of the rearranged observations are printed out. Each

rearranged time and type is preceded by the letters "ABCD."

When both altitude and time graphs are requested along with the data distribu-
tion plots, as in the sample output (see Appendix B), the program will first plot
altitude graphs for each of the three OUE components from the first VC report,
with the associated data distribution information and then the time graphs with
the associated data distribution graphs. To indicate that the program has fin-
ished reading the VC report, a flag "AT 1004" is printed. The backspacing of

~ this VC report, needed when both altitude and time graphs are requested, is
shown by A3COMP=7 until the VC report is backed to the first data point.
ITGPH indicates that the time plots will be plotted next. This sequence is re-

peated until all VC reports have been processed.
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The main portion of the printout is concerned with the data distribution portion
of the graphs. Because the data distribution is identical for all three OUE com-~
ponents, they appear in triplicate, When altitude graphs are plotted, the portion
of orbit being plotted is indicated by apogee-to-perigee (A-P) or perigee-to-
apogee (P-A) pass, The time span between A-P or P-A is indicated by the
PERIOD PLOTTED, and the YYMMDD HHMM of the start and end times of the
period, and also by the integer hour difference between the start and end times.

For time graphs, this period is fixed at 24 hours.

The type and quantity of data available from the working-observation-file tape
during the period being plotted is also indicated. The number denoted in the
message '... PASSES PLOTTED xx" refers to the number of minutes contain-
ing one or more observations from a single station, Thus, if within 1 minute,
one or more observations were obtained from one station; the number of passes
is increased by one and one asterisk is plotted in the data distribution plot at a

location corresponding to the hour and minute of the observation.
Refer to Appendix B for a more detailed description of normal printer output.
3.2.2 Debug Output

As a further aid to the user, debug printout will be displayed if column 5 on

data card 9 is 0 or is left blank.

This printout, which supplements the normal printout, contains several flags

to help identify where in the program the computation takes place, the values

of several key variables, the computed location in plotter units of the first point
to be plotted, the hours for altitude plots, and the geocentric distances for the

time plots and their coordinates on the respective graphs.

3.2.3 Error Message Output

If the start year-month-day of the current VC report is greater than the end
year-month-day of the previous report, the message TIME SPAN INCORRECT



ON THIS VC REPORT will be printed, along with the start and end year-month-
day in question, Finally, the message OCPLT4 WILL PROCEED TO NEXT VC
REPORT TO SEARCH FOR CORRECT TIME SPAN will be printed.

If the time period to be plotted extends beyond the end time of the time-sorted
working observations file information on the temporary disk data set, the mes-
sage REQUESTED _TIME SPAN TO BE PLOTTED EXCEEDS OBSERVATION

TIME will be printed, and program execution will terminate.

The Integrated Graphics Software (IGS) System is a subroutine library used by
OCPLT4 to generate an instruction tape for the SD-4060 plotter. In the event
that OCPLT4 gives an illegal command to the IGS System (such as a command
to plot a number off scale), an appropriate error message from the IGS System
will be printed. A complete list of these error messages can be found in

Table 3-4 of Reference 1, and is reproduced verbatim in Appendix C.
3.3 GRAPHIC OUTPUT

The final products of this program are graphs which display the OUE for an
orbit, along with the data distribution information. This section describes the
two types of graphs (altitude and time) generated by the OCPLT4 Program,

Appendix B illustrates a complete set of altitude and time graphs.

3.3.1 Altitude Graphs

Altitude graphs are usually requested when a satellite's orbital period is greater
than 24 hours. An altitude graph presents the OUE components as a function of

geocentric distance, and also includes a separate data distribution plot.

Six altitude graphs are normally generated for each orbital period. The ab-
scissa of each graph represents the satellite's radial distance from the center
of the earth in 1000~-km units. The first three graphs (Figures B-2 through B-4)
are plotted for one-half an orbit, from apogee to perigee; and the other three

graphs (Figures B-5 through B-7) are plotted for the remaining half of the orbit,

3-3



from perigee to apogee. The ordinates of the three graphs for each half orbit
are the three components of the range difference vector: the radial component,
the component in the orbital plane normal to the radial component, and the com-
ponent normal to the orbital plane. Two altitude graphs will be generated when

user specifies radial component only,

At the bottom of each graph is a separate plot, which is produced at the user's
request. The observations that are available from the working-observations-
file tape are represented on this plot versus universal time (UT) (see Fig-
ures 3-1 and 3-2). The time span of this plot corresponds to half of the orbital
period. Asterisks represent the data distribution for three sets of observation
types: radio antenna observation (RAO) X and Y angles; Minitrack direction
cosines (£ and m); and range and range rate (R and ﬁ)., The asterisks become
darker as more observations are available at a given time, as from several
stations (see Figure 3-3). When no observations are available on the tape,
during the time interval of a plot, or if a blank observation tape is mounted,
the message NO DATA FOR THIS PERIOD will appear in blace of the asteriske
(see Figure 3-2).

The following user input information appears in the title of each graph:

Run date (e.g., 720912)
Satellite name (e.g., SSS-1)
Satellite ID (e.g., 71961)

The grid spacing and coordinate labeling are user controlled.,

The numbers along the altitude OUE curve indicate UT in hours of day along
the trajectory. These hour numbers start with the hour of apogee and end with
the hour of perigee for the apogee-perigee graphs, and are in reversed order
for the perigee~-apogee graphs. As would be expected, these times are gener-

ally not equally spaced.
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A similar time span is printed in the data distribution plot; however, the time
spacing in this plot is uniform, The units here are also UT, and they corre-

spond to the hours of the day for the data distribution. In addition, the obser-
vation dates appear on the data distribution plots. A date is printed for every

computed day within the trajectory's time span (see Appendix B, Figure B-1),

3.3.2 Time Graphs

Time graphs are usually requested for satellites with short orbital periods (two
or more revolutions per day). The time graph is basically similar to the alti-

tude graph, with the following exceptions:

° Three graphs are normally generated, one for each component of the

OUE, for each 24-hour period, starting at midnight UT,
e The abscissa of each graph is divided into hours of day UT.

o The numbers which appear along the OUE curves indicate radial
distance from the center of the earth along the trajectory, in 1000-km

units,
The remainder of the graph is similar to the altitude graph.

The data distribution plot in the time graph presents the same types of observa-
tional data as the altitude graph. The plot corresponds to the 24-hour period
covered in the OUE portion of the graph.
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SECTION 4 - OPERATING INFORMATION AND SAMPLE JCL SETUP

4.1 OPERATING INFORMATION

This section describes the minimum system configuration for the OCPLT4

Program and gives timing estimates for program execution.

4.1.1 System Configuration

For the IBM System/360 Model 95 or Model 75, the minimum system configura-
tion required to support the SD-4060 OCPLT4 Program consists of the follow-

ing:
) Three nine-track tape drives.
° One seven-track tape drive.
° Direct access space for an intermediate file,
) Standard system input and output files.

° The system data set for the SD~4060 named SYS2.5C4060 or
SYS2. SD4060.

) An SD-4060 plotter,
4,1,2 Timing

A reasonable IBM System/360-95 timing estimate for OCPLT4 to process and
plot a period of 1 month of data for 90 time graphs using a program load module

is as ‘follows:

CPU = 3 minutes
I/0 = 15 minutes

No timing estimate is needed for the SD-4060 plotter; however, turnaround is

usually a few days.



4.2 JCL REQUIREMENTS

Figure 4-1 shows the Job Control Language (JCL) required to execute OCPLT4

using the program load module.

Data set SC4060ZZ is the seven~track output instructions tape used for input to
the SD-4060 plotter. Data set FT20 is allocated to the nine-track VC tapes.
There can be as many as 24 of these VC files or tapes. Fach file requires an
FT20 card, Data set FT23F001 is a nine-track working-observations-file tape.
For detailed information on these tapes, see Subsections 2.2 and 3.1. Data

set FT22F001 is a required intermediate disk file, described in Subsection 2. 3,



//USER JOB CARD

//EXEC LOADER,REGION=390K,PARM="'SIZE=390K'

//GO.SYSLIB DD DSN=SYS2.SCU060,DISP=SHR

//GO.SYSLIN DD DSN=OBJSET,UNIT:2400—9,DISP=(OLD,PASS),VOL:SER=XXXXXﬂ
// DCB=(RECFM=FB,LRECL=80,BLKSIZE:3200),LABEL:(l,BLP)

//GO.FTO6F001 DD DCB=BLKSIZE=141,SPACE=(CCYL,(5,1))

//G0.SCL060ZZ DD DSN=BURKEZUNIT=7TRACK,

// DCB=(DEN=1,TRTCH=C,RECFM=F,BLKSIZE=1024),

// LABEL=(1,BLP),DISP=(NEW,PASS),VOL=SER=BLANK?

//GO.FT20F001 DD UNIT=2400-9,VOL=SER=XXXXX4 LABEL=(1,BLP),

// DCB=(LRECL:133,RECFM:FBA,BLKSIZE:3325),DISP:(OLD,KEEP),DSN:PHII

//GO.FT22F001 DD UNIT=DISK,DISP=(NEW,PASS),DCB:(BLKSIZE:22,RECFM:F),
// DSN=§83,SPACE=CCYL,(4,2)) S
//GO.FT23F001 DD UNIT=2400-9, LABEL=(,BLP) , VOLUME=SER=XXXXX,

// DCBz(RECFMzVBs,LRECL:lou,BLKSIZE:3M36),DISP:COLD,PASS)

//GO.DATA5 DD *# :

NOTES:

1. OCPLT4 system tape number
2. Data set.name for output tape (user-specified)
3. Output tape number (assigned by computer operator or user-specified)

4, VC tape number (user-specified). There may be as many as 24 FT20F 0xx
cards-in a single OCPLT4 run. These cards must be in ascending time
order, one for each VC file. See Appendix A for samples showing how
data set names and labels change for succeeding files.

5 Working-observations-file tape number (user-specified)

Figure 4-1. JCL Setup for Executing the OCPLT4 Program
(SD-4060 Version)



SECTION 5 - PROGRAMMING METHOD AND SUBROUTINE DESCRIPTIONS

5.1 PROGRAMMING METHOD

The first function performed by OCPLT4 is that of reading data cards and
initializing variables for control of titling, grid generating, and grid labeling.
Values read from input cards are carried into the grid drawing subroutine,
TITLES. This information remains constant during execution of the entire pro-
gram. Before the working-observations-file tape is processed for the data
distribution portion of the plots, the tape is first time-sorted and rewritten on
disk. This must be done in case the data on the working-observations-file tape

was sorted concentrically.

During execution of the program for altitude graphs (see Figures 3-1 and 3-2),
each P-A and A-P period is determined. Component values from the VC report
are selected for plotting when the radial distance has changed by at least AR km
for the previous value, where AR equals the quantity (A-P)/100.

ane a period has been completed, the subroutine DATAPT is callled to plot
data distribution within the time span of the period. The subroutine TIMTCK is
also called to develop a time scale along the component curve to allow corre-
lation between time and altitude. Time values are plotted on altitude gfaphs

at 5-hour intervals for altitudes above a radial distance of 100,000 km, and

at 1-hour intervals for altitudes below a radial distance of 100,000 km.

When time graphs are to be generated (see Figure 3-3), the three range differ-
ence vector components are plotted against time (oﬁe day per graph). Sub-
routine ALTCK is called to develop an altitude scale along the curve, for corre-
lation with time. Altitude values to the nearest kilometer are plotted at 1-hour

intervals along the time curves.
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5.2 SUBROUTINE DESCRIPTIONS

This section lists the subroutines the OCPLT4 Program uses from the SD-4060
subroutine library, and describes the main routine (MAIN) and the calling
sequences for the nine subroutines of the OCPLT4 source program, A listing

of the source program appears in Appendix D,

5.2.1 SD-4060 Subroutines Used

The OCPLT4 Program uses the generalized subroutines for the SD-4060 (see
Reference 1) to generate all plots, These subroutines do the plotting, generate
the grids, and label the graphs and grids. The following is a list of the SD-4060
subroutines used by OCPLT4:

PAGEG XNORMZ NUMBRG EXITG
LEGNDG YNORMZ LABELG

GRIDG OBJCTG SETSMG

SUBJEG MODESG LINESG

5.2.2 QOCPLT4 Source Program Subroutines
5.2.2.1 MAIN Routine

MAIN contains all the logic that controls the various options available to the

user, computes all the coordinates for generating the OUE graphs, and also
serves as the executive routine for all other subroutines. The following steps

are the primary divisions of the MAIN routine:

1, After initializing constants and flags that identify the options re-
quested by the user, reading inpuf cards and checking requests for
consistency, and printing several messages to the user, the pro-
gram will proceed, if no inconsistencies exist; otherwise the job is

terminated.



2, MAIN will rearrange the observations from the working observation

file in time ascending order, if necessary.

3. MAIN will call on ASREAD to read the first (next) VC report and
will select and restore the OUE values along with the corresponding

time and range to be used in generating the OUE graphs.

4, If altitude graphs are requested, MAIN will determine whether an
A-P or P-A segment should be plotted next. Then the values of OUE
components are checked by MAIN to ensure that they are within the
requested limits. If a value is below the requested lower limit, it
will be set to the lower limit and plotted. If it is above the upper
limit, the value is divided by 10 and checked again. Should the new
value exceed the upper limit, a message will be printed to that
effect (see page 2-7). This process is continued until the entire
graph for each OUE component is constructed from the information
on one VC report. Similar activites take place when time plots are

requested.

5., After each OUE graph is constructed, the corresponding data dis-

tribution plot is developed, if requested.

6. All the plotting information and instructions to generate the OUE
graphs for each VC report are stored on the output tape. When
one VC report is finished, the next report is read and processing
starts with step 3. This is repeated until all VC reports have been

processed. Then the program terminates.
5.2,2.2 Subroutine DATAPT

This subroutine computes coordinates for and plots the data distribution between

the times boundiﬁg each graph.
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The calling sequence for subroutine DATAPT is:

CALL DATAPT (ITME1, ITME2, ITME3, ITME4, XIX, INDTE)

Argument

ITME1
ITME2
ITME3
ITME4
XIX

INDTE

Description

Start YYMMDD
Start HHMM
End YYMMDD
End HHMM

Location on page of left limit of data distribution graph com-
puted in internal units used by the plotting routine

Indicates whether it is an altitude or a time graph, and

whether or not this pass-through requires reading of data

tape or plotting of previously determined points:

=0, read and store data distribution points to be plotted for
the altitude graph

=1, read and plot the stored points on the altitude graph

=3, same as 1, but for time graphs

=4, same as 0, but for time graphs

5.2.2,3 Subroutine TIMTCK

TIMTCK plots the hours along the OUE curves for the altitude graphs.

The calling sequence for subroutine TIMTCK is:

CALL TIMTCK (JK, JNDTE)

Argument

JK
JNDTE

Description

Indicates number of values to be plotted

Indicates type of component to be plotted:

= 0, radial component

=1, component in orbital plane normal to the radial compo-
nent

= 2, component normal to the orbital plane
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5.2.2.4 Subroutine ALTCK

ALTCK plots the satellite's geocentric distance along the OUE curves for the

time graphs.
The calling sequence for subroutine ALTCK is:
CALL ALTCK (KJ, INDTE)

The ALTCK argument description is the same as for TIMTCK (with KJ replacing
JK).

5.2.2.5 Subroutine TITLES
TITLES plots and labels the graphs.
The calling sequence for subroutine TITLES is:

CALL TITLES (MTYPE, MSKIP)

Argument : Description
MTYPE Indicates the component to be plotted

=1, radial component

= 2, component in the orbital plane normal to the radial com-
ponent

= 3, component normal to the orbital plane

MSKIP Indicates the part of the graph to be plotted or that cards are
to be read:
= 0, plot altitude graph from apogee to perigee
=1, plot time graph
= 2, plot altitude graph from perigee to apogee
=5, read data cards
= 6, label titles above graphs

5.2.2.6 Subroutine TAPES

This subroutine reads and stores all VC tape numbers and the working-
observations-file tape number, as well as the number of VC reports on each
VC tape. This subroutine terminates program execution when all the VC re-

ports on all input VC tapes have been processed.
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The calling sequence for subroutine TAPES IS:

CALL TAPES (IBLAP)

Argument Description
IBLAP Indicates whether input data cards 12 and 13 are to be read or

whether to process the next VC report:
= 0, read the next VC report on file; if none is available,
read next file on tape; if none, request the next tape to be
mounted on tape drive; if none, proceed to terminate job.
= 5, read and store all tape numbers from cards 12 and 13.

5.2,2.7 Subroutine BSFTAP

BSFTAP backspaces the current VC report on file to the beginning of that re-
port, if necessary (i.e., when both the altitude and the time graphs are to be
plotted and the program has finished the altitude graph, the report is back-
spacing to do the time graph),

The calling sequence for subroutine BSFTAP is:
CALL BSFTAP (NF)

Argument Description

NF FORTRAN file number of VC report to be backspaced

5.2,2.8 Subroutine TCONV0

TCONVO, which was incorporated from DODS, converts times from DODS units

to calendar units.
The calling sequence for subroutine TCONVO is:
CALL TCONVO (TIMDUT, IOUTIM, SEC)

Argument Description

TIMDUT Number of DODS units of time (DUT) from 0h September 18,
1957, to the calendar time



Argument Description

IOUTIM The array containing the year, month, day, hour, and minute
of calendar time

SEC Seconds of minutes of calendar time (less than 1 minute)
5.2.2.9 Subroutine ASREAD

ASREAD reads data from the VC report and converts the components into a form
useful for the main program. Conversion is done by separating the decimal and

exponential portions of the components and of the range.
The calling sequence for subroutine ASREAD is:

CALL A5SREAD (ITIMES, ITIME6, RAD1,IEXP1, RAD2, [EXP2, RADS,
IEXP3, RAN1, IEXP4, I3EOF)

Argument Description

ITIMES YYMMDD

ITIMEG6 HHMM

RAD1 Decimal portion of the radial component (0 < RAD1 < 1)

IEXP1 Exponent associated with RAD1

RAD2 Decimal portion of the component in the orbital plane normal to
the radial component (0 < RAD2 <)

IEXP2 Exponent associafed with RAD2

RAD3 Decimal portion of the component normal to the orbital plane
(0 < RAD3 < 1)

IEXP3 Exponent associated with RAD3

RAN1 Decimal portion of the reference range vector (0 < RAN1 < 1)

IEXP4 Exponent associated with RAN1

I3SEOF End-of-file indicator:

= 1, end-of-file
= 0, not end-of-file

5.2.2,10 Subroutine B5READ

B5READ reads UT from the working-observations-file tape and converts this

time to calendar time.
5-7



The calling sequence for subroutine BSREAD is:

CALL B5READ (I3YMD, I3HM, I3TYP)

Argument Description

I3YMD YYMMDD of observation

I3HM HHMM of observation

I3TYP Type of observation:
=1, R range data
: ;’ fn { minitrack direction cosines data
=9, R range-rate data
=17, X)
- 18, Y/ RAO angle data



APPENDIX A —SAMPLE INPUT DECK SETUP

The following list of cards is a sample input deck, including the JCL cards.

The OUESs to be plotted are time graphs for the SSS-1 satellite for the time pe-
riod August 11, 1972, to September 10, 1972. See Section 2,3 and Figure 4-1
for a description of card images, This sample input was not used to obtain the
sample output (Appendix B), but is presented to show the changes on FT20F0xx

cards for multiple VC report tapes.

//IBNJBSSS JOB (GIOL141841E,P,G00080,005005),+95.QQUsMSGLEVEL=(1,1)
// EXEC LCADER,REGION=390K,PARM='SIZE=390K"

//G0.SYSLIB DD DSN=SYS$2.5C4060,0ISP=SHR

//G0.SYSLIN DD DSN=0BJSET,UNIT=2400-9,DISP=(0LD,PASS),VOL=SER=1241M,
// DCB=(RECFM=FB,LRECL=80,BLKSIZE=3200),LABEL=(1,BLP)
//GO.FTO6F001 DD DCB=BLKSTZE=141,SPACE=(CYL,(5,1))

//GD.SC40602Z DD DSN=BURKE,UNIT=7TRACK,

// DCB=(DEN=1,TRTCH=C RECFM=F yBLKSIZE=1024),

// LABEL=(1,BLP),DISP={NEW,PASS),VOL=SER=BLANK

//GO.FT20F001 DD UNIT=2400-9,VOL=SER=2924P,LABEL=(1,BLP),

// DCB={LRECL=133,RECFM=FBA,BLKSIZE=3325),01SP=(0LD,KEEP) 4DSN=PHI1
//7GO.FT20F002 DD UNIT=2400-9,VOL=REF=%,FT20F001,LABEL=(2,BLP},

// DCB=(LRECL=133,RECFM=FBA,BLKSIZE=3325),01SP=(0LDyKEEP) yDSN=PH]2
//GO.FT20F003 DD UNIT=2400-9, VOL=REF=%,.FT20F001,LABEL=(3,BLP),

// DCB={LRECL=133,RECFM=FBA,BLKSI2E=3325),DIS5P=(0LD,KEEP)DSN=PHI3
//G0.FT20F004 DD UNIT=2400-~9, VOL=REF=%,FT20F001,LABEL=(4,BLP)},

// DCB=(LRECL=133,RECFM=FBA,BLKSIZE=3325),01SP=(0LD,KEEP) ,DSN=PHI4
//GU.FT20F005 DD UNIT=2400-9, VOL=REF=%*,FT20F001,LABEL=(5,BL¥),

// DCB=(LRECL=133,RECFM=FBA,BLKSIZE=3325),DISP={0LD,KEEP)},DSN=PHIS
//G0.FT20F006 DD UN[T¥2400-9,VOL=REF=*.FT20F001'LABEL=(b.BLP).

// 0CB={LRECL=133,RECFM=FBA,BLKSIZE=3325),01SP=(0LD,KEEP) +DSN=PHI6

//GOFT20F007 DD UNIT=2400-9, VOL=REF=*,FT20F001,LABEL=(T,BLP),



CARD 1

CARD 2
CARD 3
CARD 4
CARDS
CARD 6
CARD 7
CARD 8
CARD 9
CARD 10
CARD 11
CARD 12a
CARD 12b
CARD 13

CARD 14
CARD 15

/7 DCB=(LRECL=133 ,RECFM=FBAsBLKSI2E=3325)4pISP=(0LD,KEEP) DSN=PHI7

//GO.FT20F008 DD UNIT=2600-9,VOL=SER=33976H,LABEL=(1,BLP),

// DCB=(LRECL=133,RECFM=FBA,BLKSIZE=3325),DISP=(0LD,KEEP),DSN=PHIB

//GO.FT20F009 DD UNIT=2400-9, VOL=REF=%,FT20F008,LABEL=(2,BL#),

// DCB=(LRECL=133,RECFM=FBA,BLKSIZE=3325),0ISP=(0LD,KEEP),DSN=PHI9

//7GO.FT20F010 DD UNIT=2400~9, VOL=REF=%,FT20F008,LABEL=(3,BLY),

// DCB=(LRECL=133,RECFM=FBA,BLKSIZE=3325),DISP=(ULD,KEEP) DSN=PHI10

//GO.FT20F011 DD UNIT=2400-9,VOL=REF=%.FT20F008,LABEL=(4,BLP),

/7 DCB=(LRECL=133,RECFM=FBA,BLKSIZE=3325),0ISP={0LD,KEEP) DSN=PHI11

//GO.FT20F012 OD UNIT=2400-9,VOL=REF=%.FT20F008,LABEL=(5,BL¥¢),

// OCB=(LRECL=133,RECFM=FBA,BLKSIZE=3325),0ISP=(0OLD,KEEP),DSN=PH[12

//GO.FT20F013 DD UNIT=2400-9,VOL=REF=%.FT20F008,LABEL=(6,BLP)},

// DCB=(LRECL=133,RECFM=FBA,BLKSIZE=3325),01SP=(0LD.KEEP)},DSN=PH]IL3

//GO0.FT20F014 DD UNIT=2400-9, VOL=REF=*.FT20F008,LABEL=(T7,BLP),

// DCB=(LRECL=133,RECFM=FBA,BLKSIZE=3325),DISP=(0LD,KEEP) ,DSN=PHI14&

//GO.FT22F001 DD UNIT=DISK,DISP=(NEW,PASS) 4OCB=({BLKSIZE=22,RECFM=F),

// DSN=EB3,SPACE=(CYL,(442))

//GO.FT23F001 DD UNIT=2400-9,LABEL={1,BLP),VOL=SER=2684P,

// DCB=(RECFM=VBSLRECL=104,BLKSIZE=3436),01SP=(0LD,PASS)

//GO.DATAS5 DD *

C S§S§s-1 71961 720919 1

0.0 40.0 .1 .l .1
2.0 10.0 4.0

52 52 52 100. 100.

720811 720910
0000
TIME

1

3 3.0 33200. 6700.

60.
2924P 14
33976H 14
2684P 01
/%

100.

100.

100. 100.

5.1 5.1 5.1



APPENDIX B - SAMPLE OUTPUT

The SD-4060 OCPLT4 Program output consists of two parts: the IBM System/
360 printer output, and the SD-4060 plotter output.

The printer output provides the user with a description of the accomplished
processing and reflects user input information, type of plot requested (time,
altitude, or both), period fo be plotted, plotting interval on graphs, input tape
numbers, types and number of observations plotted in the data distribution
box, and additional messages when appropriate or as requested by the debug

option,

Figure B-1 is a sample printout for the SSS-1 satellite. Usually, only time
plots are required for this satellite; however, in this run both time and alti-
tude plots were requested. The definitions given below are numbered to

correspond to the entries on Figure B-1,

1. Displays part of the input parameters, (See description of input

card images.)
2. Total period to be plotted--July 12, 1972, to July 30, 1972.
3. Time and altitude plots are requested.
4, Apogee and perigee heights as input by user.

5. All three components of the OUEs are plotted WCOMP), Interval
between points on time graphs (TFREQ), Interval between points
on altitude graphs (RFREQ).

6. Interval between comparisons on VC report.
7. VC tape number (contains 14 VC reports).,
8. Working-cbservations-~file tape number (with one file),

9. Start and end time of first VC report that is being processed (both

at 0 hours).



10.

11.

12,

13.

14,

15.

16.

17.

Indicates that the data on working-observations-file tape from
720710 0534 to 720710 2047 was rearranged into time ascending
order. The data from 720710 2048 to 720812 1838 was in proper
time order. The total time span of the observations on tape 2814H

is from 720710 0534 to 720812 1838.

The first portion of altitude graph to be plotted is an apogee-to-

perigee pass,

The period plotted for this portion of the graph is from 720712 0001
to 720712 0349. The start time of the above period corresponds

to the time of the first data point on the first VC report. However,
it does not always correspond to an apogee or perigee point.

Subsequent start times do correspond to proper labels.

These dates correspond to dates in item 12, The first date
appears on the left corner of the data distribution box. The second
date, if different, appears as the last date in the plot (see Figures
B-2 and B-8).

The difference between the last and the first hour printed in the
data distribution plots.

Type and quantity of data plotted in the data distribution plot.

This reflects the contents of the observations in the working~
observations-file tape (tape number 2814H). However, ''passes"
refers to the number of asterisks in the data distribution plot. Only

one observation per minute is plotted and counted in this number.

Items 12 through 15 are repeated for each component of the OUE,

if all three components are plotted.

Items 12 through 16 are repeated for all A-P and P-A passes
until the entire VC report is plotted for altitude plots.



18. Indicates completion of a VC report.

19, Indicates the back spacing of the VC report to the beginning of
the report when both altitude and time graphs are requested. No

backspacing is needed when only one option is requested.
20. Indicates that time graphs are being prepared by the program.

21. IDATE is the start date; ITIMESG is the start houf of the data on
the time graphs. The data distribution box information, similar
to these described for the altitude graphs (items 12 through 16)
is repeated. This time the span of the graphs and plots is 24

hours.

22, When an entire VC report has been processed for both options, if
needed, the next VC report is called in and the start and end time
of the VC report is printed as is the information from 9 through
21. This is repeated until all VC reports on all VC tapes are

processed.

Because SSS-1 completes approximately three orbits in a 24-hour period,
there are six sets of altitude plots, two for each orbit (see Figures B-2
through B-7), and one set of time plots (see Figures B-8 through B-10).

Each set consists of the three OUE components.

The plotter output provides the graphic display of the OUE component (see
Section 3.3). Figure B-2 through B-10 show a typical set of altitude and time
graphs. The altitude graphs consist of two sets: apogee-perigee and perigee-

apogee,
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RANGE /RANGE RATE PASSES PLCTTED o

RANGE /RANGE RATE PASSES FLOYTEC ]

RANGE /RANGE RATE PASSES PLCTTEC o

0,100 0.100 100.000 100.000 100.000

6700,

RFREC= 0.2650 KM/1000

ENC TINME=720712 [

r20712 1 720712 349

MIMITRACK PASSES PLOTTEC 2 XY PASSES PLCTVED

720712 1 720712 149

MINITRACK PASSES PLOTTED 2 XY PASSES PLOTTED

r20712 1 720712 349

MINITRACK PASSES PLOTTED 2 XY PASSES PLCTTED

720712 3S0 T2Cc712 729

MINITRACK PASSES PLOTTECL 2 XY PASSES PLOTTED

720712 150 72¢712 729

MINITRACK PASSES PLOTTED 2 XY PASSES PLOTTED

720712 350 720712 729

MINITRACK PASSES PLOTTEC 2 XY PASSES PLOTVED

Sample Printout for the SSS-1 Satellite (1 of 2)
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20C

21

22C

TTGPH—
ICATE = 72¢712 ITIMEE = ]
PERIDO PLOVIED

“r2o0tr2vcorZeTIZT

— 24
120713.C072C712

720712

RANGE /RANGE RATE PASSES PLCTYTED

PERIOC PLOTTED
TROITSCCIECTEE

-2
720713.C072C712
TEOTIIFCLT2CTEE

T20712

RANGE /RANGE RATE PASSES PLOTTEC

PERIOD PLOTTED

24
?2c713.0C72C712
“T20TIIICOT2CTIE

720712

RANGE /RANGE RATE PASSES PLOTTED

TP T OO CERTIDAYS
START TIME=72C713

)

[}

720713 ]

0 MINITRACK PASSES PLOTTED 20 XY PASSES PLCYTED
720713 [}

© MINITRACK PASSES PLOTYED 20 XY PASSES PLCTYED
720713 ]

o MINITRACK PASSES PLOTYTED 20 XY PASSES PLCYVEC

ENC TIME=720714 [}

Figure B-1. Sample Printout for the SSS-1 Satellite (2 of 2)



RX SHZRZOVEOD CP—OP®

MISSION AND TRAJECTORY ANALYSIS DIVISION, GODCARD SPACE FLIGHT CENTER RUN DATE 720812

ORBITAL UNCERTAINTY ESTIMATE FOR SSS8-1 ~ «¢mnss o

100.0
NUUBERS ON CURYE INDJCATE_PNIVERRAL TIME IN HOURS ALONG FHE TRAJECTORY
10.0
AY
E
/ i
Lo N //
T4 \ /
% X 4
* APOGEE * PFRIGEH]
0. C
0 30. 20. 10.
RADIAL DISTANCE FROM CENTER OF EARTH * 1000 KILOMFETFRS
DATA DISTRIBUTION
3
2 -
RR
HOURS 23 [] 1 2
E 120712 120713

Figure B-2. Altitude Graph for SSS-1 Satellite,
Apogee-Perigee Radial Component




®PO Zm~ TIEOO

XX WEOO Op® OH [PIXIVOZ NEZDPCV

MISSION AND TRAJECTORY ANALYSIS DIVISION, GODDARD SPACE FLIGHT CENTER RUN DATE 720912

ORBITAL UNCERTAINTY ESTIMATE FOR 8SS-1 ¢ 71961 )
100.0
NUBBERS §N CURYE INDJCATE BNIVERFAL. TIME [N HOURS BT ONG JHE TRAJRCTORY
10.0 n
7
z3 T 7
P /
y
.
N
1.0 1
I
|
V]
|4
* APOGEE ’ * PERIGFlﬁ
0'10. 30. 20. 10. [}
RADIAL DISTANCE FROM CENTFR OF EARTH * 1000 KILOMEIFRS
DATA DISTRIBUTION
Ky ’
M- "
RR
HOURS 23 0 1 2 3
ATE 120712 720713

Figure B-3. Altitude Graph for SSS-1 Satellite, Apogee-Perigee

Component in Orbital Plane Normal to Radial Component



EX MNEPCY =S=@xO O= [C"PEPOZ TVIXOO

MISS1ON AND 7TSAJECTORY ANALYSIS DiVISION, (X)DDAﬁD SPACE FLIGHT CENTZR RUN DATFE 720912

ORBITAL UNCERTAINTY ESTIMATE FOR S5S-1 961 D

100.0
NUPBERS DN CuRp®e INDfCATE INIVERKAL TIME_IN_HOURS RLONG FHE TRAJECTOR:
10.0
23
N ) )
\\/ ] o
1.0 \\
\\_
s APOGEE - PF?\IGEﬁ
o.l
0. 30. 20. 10.
RADIAL DISTANCE FROM CENTER OF EARTH * 1000 KILOMETERS
DATA DISTRIBUTION
Ky
- —
RR
HOURS 13 ] 1 2
ATE. 120112 120713

Figure B-4, Altitude Graph for SSS-1 Satellite, Apogee-Perigee
Component Normal to Orbital Plane




ER HZOZOTVECD pP~UDdX

MISSION AND TRAJECTORY ANAL:31S DIVISION, GODDARD StilE FLIGHT CENTER RUN DATE 720912

ORBITAL UNCERTAINTY ESTIMATE FOR SSS-1 € 71961 )

100.0
NUWBERS N CURYE INDJCATE PNIVIRSAL TIME IN HOURS ALONG JHE TRAJECTORY
10.0
4
e ey .
r .
/] —
/ AN
[ \
1.0 1
]
* PERIGFE * AHOEE
0.1
0. 10. 2 30. 40.
RADIAL DI1STANCE FROM CENTER OF EARTY % 1000 KILOMETERS
DATA DISTRIBUTION
kv
LM
RR N0 DATA FOR THIS PERIOD
HouRS 2 3 4 5 [ 1
TE 120793

Figure B-5.

Altitude Graph for SSS-1 Satellite,
Perigee-Apogee Radial Component




cEPIO ZEZ= VEOO

XX O9EOQ OGP OH CPEXIOZ RZPCT

MISSION AND TRAJECTORY ANALYSIS DIVISION, GODDARD SPACE FLIGHT CENTER RUN DATF 720912

ORBITAL UNCERTAINTY ESTIMATE FOR SSS-1 711861
100.0
NU!BI-:RS DN CURYE IND CATE PINIVERBAL TIME IN HOURS ALONG FHE TRAJECTORY
]
|
10.0 e
4
\\
\5
1.0 MY T
1 I
\ ]
A 1]
L
* PERIGEE * AFOGEE
°"o. 10. 20. . 30. 40.
RADIAL DISTANCE FROM CENTER OF EARTH # 1000 KILOMETERS
DATA DISTRIBUTION
v
Im
RR NO DATA FOR THIS PERIOD
HOURS 2 3 4 5 [ 1
120713

Figure B-6. Altitude Graph for SSS-1 Satellite, Perigee~Apogee
Component in Orbital Plane Normal to Radial Component
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2X ®MZPCV H=@FO OH CHPEPOZ VXOQ

MISSION AND TRAJECTORY ANALYS!S DIVISION, GODDARD SPACE FLIGHT CENTER RUN DATE 720912

ORBITAL UNCERTAINTY ESTIMATE FOR SS8S-1 «mos »

100.0
NubBERs N GURYE [NDECATE Iivesbar TIME IN HOURS RLONG FHE TRAIRCTORY
10.0
4
.
\ 5
1.0 R
7 AN

II AN

7 N/

* PERIGFE * AFOGEE
0. : .

b. 10. 20. ) 30. 40.
RADIAL DISTANCE FROM CENTER OF EARTH * 1000 KILOMETERS
DATA DISTRIBUTION

oy
M
R NO DATA FOR THIS PERIOD
hours 2 3 4 5 s )

12073

Figure B-7. Altitude Graph for SSS-1 Satellite, Perigee-Apogee
Component Normal to Orbital Plane
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EX HZOZOTEON C»—=CTDD

MISSION AND TRAJECTORY ANALYSIS DIVISION, GODDARD SPACE FLIGHT CENTER

ORBITAL UNCERTAINTY ESTIMATE FOR SS5S-1

100.0

RUN DATE 720012
« 71961 )

2§ INDTEATE Ran)al, 1) "ANCF] FROM CANTER SARTH

| ONG

. JRA

16,070

RY | KM

10.0

\{g’

<

‘\\

-

Lt

i}

l‘%"

/——»—""’

(___.———"

Savmmy

0 1 2 3 4 5 6 17 8 1] 10 1 12 13

HOURS OF DAY

14 5

DATA DISTRIBUTION

23

24

KY
M
RR

HOURS 0 1 2 3 4 5 [} 1 8 ]

DATE1201713

22

23

Figure B-8, Time Graph for SSS-1 Satellite, Radial Component
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WO Z~ VEOOD

XX VEOO OBD® O~ [CPEPOZ XNZPCT

MISSION AND TRAJECTORY ANALYSIS DIVISION, GODDARD SPACE FLIGHT CENTER RUN DATE 720912

ORBITAL UNCERTAINTY ESTIMATE FOR S8S8S5-1 ¢ 71961 )
100.0

NEMERRY ON SURVEL INDIEATE RADTAL O1SPANCE] FROMl CENTER [OF] £ARTH ALONG | THE TRAVECTORY | KMe1000

, /
I S \
10.0 1 1 X A\
] II \ II ]
] T4 1] \ [ [\
N dERNEIINER] IRl s
/ 7 | \
\ \ ‘ Y/
1.0
|
U
°"o ) 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
HDURS OF DAY
DATA DISTRIBUTION

3
7] - e b J
RR

HOURS 0 1 2 3 4 5 6 7 8 ] 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0
DATE720713

Figure B-9. Time Graph for SSS-1 Satellite, Component in’
Orbital Plane Normal to Radial Component
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ER RZFPCY H=DRPO O CPXZFOZ VEOD

MISSION AND TRAJECTORY ANALYSIS DIVISION, GODDARD SPACE FLIGHT CENTER RUN DATE 720912

ORBITAL UNCERTAINTY ESTIMATE FOR §8S-1 ¢ 1961

100.0

URVE] INDIEATE RaQial, 01S]ANCE} FHOM] CHANTER [OF] FARTH ALONG | THE TRATECTORY | KM 1900

10.0

r.0 T T AV 7
i 7 I \ I
1 \ [ I 7 I ,l
! v 1] 5117 I _
LT J aly
0.1
o 1 2 3 4 S8 & 1 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
HOURS OF DAY .
DATA DISTRIBUTION
kY
2 * - Lt
RR
pouoRse 1 2 3 4 5 6 7T 8 9 10 1 12 13 14 15 18 11T 18 19 20 21 22 23 O

TE120713

Figure B-10. Time Graph for SSS-1 Satellite,
Component Normal to Orbital Plane
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APPENDIX C - INTEGRATED GRAPHICS SOFTWARE (IGS)
ERROR CODE

TABLE 3-4

108 BRROR CODE

THIS TABLE DEBSCRIBES THE MSANING OP BACH POSSIBLB 135 EBRROR
MESSBAQB. WHEN AN BRAOR OCCURS, SUBROUTINE ERRZZ 1S CALLED TO PRINT
OUT AN EBRROR MESSAGE. THE ERROR MBESSAGEB WILL RBAD AS FOLLOWS
YOU HAVE COMMITTED BRMOR NO. *NO’ DURING THE PLOTTING OF PFPRAME NO. XX
THE ERROR VALUB WAS VALUEB(I), VALUB(P), VALUB(A).

CONTROL 18 RETURNED APTER THE MBSSAGE IS PRINTED--THE JOB IS NOT
TEBRMINATED .

NO SUBROUTINB VALUB DESCRIPTION
1 GEBTSMO NO ILLBGAL MODE SET NUMBBR IN CALL.
2 LEGNDG N ILLBGAL CHARACTBR COUNT IN CALL.
3 LINBSG NO ILLEBGAL NUMBER IN CALL.

4 MODB SO ITAPE ILLEGAL TAPE NO. IN CALL.®

5 NUMB RO FMT ILLBGAL PORMAT IN CALL.

[] 0BJCTG - - MAX X OB Y LB MIN X OR Y IN CALL.
7 PAQGEG - ILLBGAL ARGUMBNTS IN CALL.

8 POINTG N ILLBGAL NUMBER IN CALL.

9 SBAMTG N ILLBGAL NUMBBR IN CALL.

10 TABSG N ILLEGAL NUMBER IN CALL.

13 LABBLG ILLEBGAL PORMAT IN CALL.

12 GRIDG - ORID TOO SMALL TO DRAW.
11 MLTPLG NLINBS ILLBGAL NUMBEBR IN CALL.

14 TITLEG - ILLBGAL ARQUMENTS IN CALL.
1% SEBTUPG - ILLBGAL ARGUMENTS IN CALL.
1§ SUBJEG - MAX X OR Y BQ MIN X OR Y.
19 LABELG - ILLEBGAL ARQUMEBNTS IN CALL.
1 LABBLG - GRID TOO SMALL TO LABBL.
19 LABELGC - ZBRO SUBJBCT SPAQE.

20 ORIDO - ILLEGAL ARQUMBNTS IN CALL.

NOT EBNOUGH ROOM TO DRAW A QRID.
DENSITY LB 0.

21 SETUPG
22 SBTUPG

23 SBTSMG N ILLBGAL MODE SRT NO. IN CALL.
24 SBTUPG - GRID WILL NOT PIT ON PAGE.
25 TEXTG N ILLBGAL CHARACTEBR COUNT IN CALL.
26 LABELG - LABBLS WILL NOT PIT ON PAGE.
21 PACKZZ - NO INITIALIZATION CALL TO MODESG .
28 GRAPHGO N ILLBGAL ARGUMBNT I[N CALL.
29 susJsa - MINUS VALUB POR LOG GRID.
30 SBTUPG - TOO WMANY CYCLEBS IN LOG GRID.
3 VBCTZZ - NO VBCTOR CHARACTBR PONT INITIALIZED.
32 sCALZEZ X BAD X-COORDINATE.
34 VBCTZZ CHAR . CHARACTER NOT IN PONT.
35 TITLBO - NOT BNOUGH ROOM TO TITLE GRID.
36 VBCTZZ CHAR REQUBST FPOR NON-BXISTBNT VECTOR CHAR CASE.
317 NVECZ NP BYTE NUMBBR IS ZEBRO OR NBGATIVE.
100 PSUBJG MAX. THETA BQUAL TO MIN THEBTA
AND/OR MAX. RADIUS BQUAL TO MIN.
RADIUS.
33 SCALZLZ Y BAD Y-COORDINATE.
101 PSUBJG - MIN. RADIUS GREATER THAN MAX RADIUS.
102 PORAPO N ILLBGAL ARGUMBNT IN CALL.
103 VEBCALZ - MORE THAN 360. DBG. OF CHARACTERS.
104 VBCAZL N ILLBOAL ARGUMEBNT IN CALL.
108 PLINEBG N ILLBGAL ARGUMEBNT IN CALL.
106 POLPTO N ILLBGAL ARGUMEBNT IN CALL.
107 P SEONG ] ILLBGAL ARQUMBNT [N CALL.
108 PHNLTLO N ILLBOAL ARGUMEBNT IN CALL.
109 POLEBG N {LLBGAL ARQUMENT IN CALL.
110 PVEBSEE N ILLEBGAL ARGUNSNT [N CALL.
1 PLASLG - ILLBOAL PORMAT IN CALL.
112 PLABLO - ILLBOAL AXI1S.
113 PLABLG - ZBRO SUBJBCT SPACE.
11e PVEALZ N ILLBOAL ARQUMENT IN CALL.

C-1



118
118
302
201
200
117
20)
204
203
308
207
208

80Xx0

CLASPG
SUBJ 3D
SUBJ 3D
SuUBJ 3D
PSBTO

PLOTS)
PLOTS3
PLOTS3
PLOTS3
PLOTS 3
PLOTS)

LEBVEL
ININ
YMIN
XMIN
MoDSs

NN <

TABLE 3-¢

ILLBGAL
ILLBGAL
MININUM
MINIMUNM
MININUN
ILLEGAL
MAX
MIN
MAX
NIiN
MAX
MIN

NN XX

(CON"T)

ARQUMENT IN CALL
ARGUMENT IN CALL.
Z = MAXIMUM Z.
Y = MAXIMUNM Y
X = MAXIMUM X .
ARQUMENT IN CALL

iMUM X .
iMum X .
IMUN Y.
IMUN Y.
iMUNM Z
MU 2



APPENDIX D - SD-4060 OCPLT4 SOURCE PROGRAM
COMPILATIONS LISTINGS

This appendix presents a compilations listings of the SD-4060 OCPLT4 source

program. The subroutines are listed as follows:

Figure Title Page
D-1 JCL Used in Compilation of
SD-4060 OCPLT4 Program D-2
D-2 MAIN Routine D-3
D-3 Subroutine DATAPT D-16
D-4 Subroutine TIMTCK ' D-22
D-5 Subroutine ALTCK D-23
D-6 Subroutine TITLES D-24
D-7 Subroutine TAPES D-27
D-8 Subroutine BSFTAP D-29
D-9 Subroutine TCONV0 | D-30
D-10 Subroutine ASREAD D-33

D-11 Subroutine BSREAD D-34



/7/7ZBNJEBPLT J0B (GIO141E41E4P+CCCCE0,C01C01)+0QQ, MSGLEVEL=(1,1)

/77 EXEC FORTRANHPARM=*NAP,IC+0PT=2',REGION=500K

XXOEFAULT PROC FORTRAN=IEKAAOCNSBLK=4GC 00C0G10C
XXSOURCE EXEC PGM=(FORTRAN,REGICN=200K 060600200
IEF6E31 SULBSTITUTICN JCL- - BPGMSIEKAAOC +REGICN=300K

//SOURCE«SYSLIN DD CSN=RKSeULNIT=2(Z24C0-G++DEFER)»DISP=(NEW,PASS),

// CCB=(RECFM=FB.LRECL=EC,BLKEIZE=32C04DEN=3),

/7 LABEL=(1+8LF»»OLT)sVCL=SER=SEAN

X/SYSLIN DC OSN=EEOBJIM0OC s SPACE=( 3200+ (ENBLKs10) »9 eROUNC) 4UNIT=DISKs 0O0COC300
IEF6S3T SUBSTITUTICN JCL = DSN=EEQEJMOC 4SPACE=(22C0+(404+193) 44+ s RCUNC) s UNIT=DISK

%X D LSR=(MOL,RASS) ,DCB=(RECFM=F B LRECL=80 +BLKSIZE=3200) 000UC40C
//SCURCE.SYSPRINT CC SPACE=(CYL(S41))

X/SYSPRINT CC SYSOULT=A.CCE=(RECFMzVBALLRECL=137,83LKSIZE=7265), 00CLEL 300
XX UNIT=(DISK,SEP=SYSLIN) 00C00£00
XXSYSPUNCH DD SYSOULT=B,0CE=(RECFN=FB,LRECL=80,BLKSIZE=728C) 00CCL 700
//SOURCE « SYSUDUMF DC SYSOLT=A

X/LSYSURUMP 00 SYSOLT=A,SPACE=(TRK .3} LaC 02390
XXSYSUT] CC  SPACE=(TRKs{(SsE)) s LNIT=(DISKsSEP=(SYSLINSYSPRINT)) 0oGCUI0C
XXSYSUT2 CC  SPACE=(CYLs(1s1)), 0C0010UC
XX UNIT=(DISK,SEP=(SYSLINysSYSPRINT,SYSUT1)) COOoUL1CL
//SOURCE«SYSIN CC *

/7

LEF2361 ALLEGe FCFR ZBNJEFLT SCULRCE
IEF2371 0C3 ALLOCATED TO SYSLIN
LEF2271 331 ALLCCATED TQO SYSPRINT
IEF2371 332 ALLOCATELC TUO SYSPUNCH
[EF2371 333 ALLOCATED TC SYSUDUNF
TEF2371 334 ALLOCATEC TO SYSUTI1
1EF 23721 2232 ALLOCATEC 10O SYSUT2
IEF2371 223 ALLOCATED 10 SYSIN

Figure D-1, JCL Used in Compilation of SD-4060 OCPLT4 Program



LEVEL

g

FEATH
4 4 4 z z

j
3

R A P P P B R P EP P ERLE IR Y
3¢ i

Ry

ISN

2631 tAUS 14

0E/7 360 FORTRAN H

SOMPILER OPTIONS — NAME= MAIN, ORT=02,LINECNT=58+5LZE=0000K,

o002

0003

0005

00C7

©
-]
&
-

o 8 [-¥-X-]
cdodo
Gunde
& W O

g€t

9103

SiCs

100

105

SOURCE s EBECOICsNOLIST s NODECK yLOAD ¢ MAP,NOEDIT 4 ID» XREF

COMMEN  ITIMED Y999 T ITHIMES (9999 ) v IFYPECI9F9F yMHEURS 100 RANGES 0
10)4ERROR(L0) yERRIR1( 501+ ERROR2(S50)»RANGE?7(30)+IHOUR2(30),ABSIC(30)
12A8SIC1(30); ABSIC2(30),I1I0AT, IIDATLWIR

CCMMC ERRLUL)ERRLOZ2+ERRLOIVERRFI 1y ERRHIZHZERRHIJ

CEMMON AMODE (200 vCINIMANY ,,LOG

COMMCN NS51+NSS2sNSS3sNSS4sNSS54NSSOsAD AT 834854 IXIY

OATA INCRDTISYOUT7S507

CATA NOSTOP/4AAECD/

DATA CONR7IHCZ

DATA SURT3T/4H /

DATA TIMLYZ4HTIME/

DATA 3TRT1/74HYYMM/

CIMENSTON X2T1207) ,X3ItT20) , Xut 12€ XS 12077 X6 120 )3 X P12 0ryx6t120
1 X9(120),72(120)sY3(120)+4Y4(120).Y5(120)Y6(120),Y7(120),Y8(120),
2 vyot120)

DIMENSION X1{129),Y1(120)

DIMENSTION XHR3(150C) yRANGE(1500),RANGE L ( 1500) +PANGE2(1500)

DIMENSION SAVELI(120)+SAVE2(120)sSAVE3(120)+SAVEA4(120)

OIMERSITN I3UTIMGS)

REAL*8 TIMDUT,TIMEND

INTEGER AS: A7, B3, 85

INTEGE R UPPtkl.UPP&%Z-UDPERngICl-lec.BIGE.TOPl-TOPZ.T0P3

WRITELJSYDUT..2)

FCRMAT(1H1)
= Z0
A7 = 21
22
23

SEO = O.

XRAN1=0.

1X1TY=38

MTYRE=1

JINK=D

NOGO=0

FSK1P=3

CALL MODESG{ AMOCEO)

CALL SETSMS{AMODET 97366 )

CAUL SETSMG(AMOCE+20,10234)

CALL TITLES (MTYPE,,MSKIP)

1TAPE=1

regRt=1

JK=20

SKIP=0

1ADD=0

ISET=0

ISET1=1

ITeRr=0

1GOR=0

=0

READ 102.TIMEY

FCRNAT (A%)

READ 3050¢NSS1;NSS2sNSS3+NSS4sNSS55.NSS6

FORMAT tol1)

IFCTIMEY oE Ue SORTSTe ANDeNSS64EGe0) PRINT 9101

FORMAT(oXs*TIME AND ALTITVUDE?)

IF(TIMEYeb e TIMLYe ANDeNSS0eEQeQ ) PRINT 9102,TIMEY

FCRMAT { X ¢ &S

IFUTIMEY et We SURTSTe ANDeNSSGebCel ) PRINT 9103

FCRMAT{O6X,*ALTITUDE")

IF(TIMEYsE Ue TIML Yo ANUeNSS6eEQel) PSINT 9104

FCRMATtOX s *CUNFLICTING USER INPUT*#s#¢(CHECK DATA CARDS B AND 9')

READ{INCRU,103) HCOMP,TFREUWUIAPOCEEsPERIGE

PORMAT (I T st X P23 9itXiF B850t X FBs2)

TFREGC=TFREW/ 00
XRANGE=(APULEE=FERIGE) /1000,

RFREU=XRANGE/100.

WRITE(JISYIUT »10€)APUGEE s PERIGE

FORMAT ( 1H *APCCEE="yF11eQ ' PERICEE="4F1140)

FRITECIUSYOUTTIOES) NCOCMP,TFREC RFKEW

FORMAT(1FO ,0HNCUMP= 4 1234X s UHTHFEEU=9yFBe 54 IHHRS 14 Xs 6HRFREQ=2F 8Be 4y
1 8H KM/1C00)

*READ ANY OPTIGNAL INPUT TIME OIFFESENCE

>
(4]
[

Figure D-2, MAIN Routine (1 of 13)
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0008
0009

0012
0013
oL7
0021

3
3

0030
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dw
Zz

-
in
4

-
"
r4

g

c4sdsd7

in
z

5954

7]
z

READ 3052, T3DIFF

30Sc FCRNAT (F4,0)
IF (T3UIFF.NEeDOs) TIDIFF=TICIFF/363,
IF (T3UIFFeEQe0e) TIDIFF = wOe/ccde
S3DIFF=({T3VIFF +8644)/760e)+el
IDIFF=1FIX(SJ3DIFF)
PRINT 1311,T3DIFF

1011 FORMAT(IH +°*THDIFF=*,F10e541Xs*CENTIDAYS*)
IFIUNS35.ET.0) PRINT 3,IDIFF

3 FORMAT(1h +* IDIFF='41I341Xs*MINUTES =T3DIFF*)}

IBLAPZS 0046
CALL TAFES(IULAF) 0047
IF TISET.NEeOJ GC TO 25 0049

€ * THE PURPISE OF THIS SEGMENT IS TU DETERMINE END TIME AND
C = STATION TYPE VALUES
14 CONTINUE -
IITD READ (B3, END = 3150)
GC TC 3100
JI50 BACKSPACE ©5
EA0KSPACE ub
CACL OSIEAD CITFPE, JTMEL, ITYPE(LY)
REWIND 4%
IFTRNSSS+EQe0 ) PRINT 332,JTME, JTMEL
332 FORMAT(1H +*JTME = *,1642Xy"JTMEL = *.16)
25 READ(AS+104,END=26) STRTZ2
26 IF(TIMLYSNE«STRTZ) GO TO 25
READ CAS, 1079 1TT1,.1T2,173.17Ts
107 FORMAT(40XelbelXsl4e22Xsl0elXs14)
TIRDUYT = Q.
10wTIM(1) = IT3/10000

1CuTImt2y (IF2 = 10000*I0UTIM(1})/100

IQUTIM(3) = IT3 - (10000«I0UTIM(1) + 100+#I0UTIM(Z))
ICUTIRt) = 1757100

IOUTIM(S) = IT4 = 100%1QUTIM(4)

CALL TCTNVO (TIMDUT: I10UTIMy SEC)
TIMEND = TIMOUT
PRINT 911, T3DIFF
PRINT 108,1T1,IT2,IT3,1T4
103 FORMAT (1R o+ 15X *START TIME=*,16,1Xs14s 11X+ *END TIME=*316s1Xs14)

IF (ISETeEwel) GO TU 31 0074
C CFETK FOR TIML PERITOD TUVERED ON VECTOR COMPARIEON TAPE 0TS
23 I=1+1 2082
IF (CINeNESCTiNNY GT T2 27 oo083

232 CALL B3READ (ITIMLS(I)e ITIME9(I)s ITYRPE(D))
IF (1.EUel1) GO TO 23 0086
IF (lelTe7) GO TO 233 0087
H T Evtot I vE sl TIMEOS(I—1) o AND o ITIMEG( T ) o EQe ITIMES( I~ 1)+ ANB A TYR 0088
1E(1) eEJeITYPE(I=1)) GD TO 2352 . n089
IF (ITIMEB(1) eECeITIMEB(I=2)0ANCeITIMED(I)eEQeITIMEG({I=2) dANDQITYP 0090
1£(l)eEQeITYPE(I=-2)) GI TO 232 0091
IF (ITIMES(I)eEUeITIMEU(I=2)¢ANDSITIMEG(I)eEQeITIMES(I-3)aANDITYP 0092
IEC(I) oc Qe ITYPE(1=-3)) GO TO 232 0093
IPF (ITIMEStI T VECIITIMES( =4 ) s ANC o ITIMEY (E)oEQe I FIMES(I=4) vANDSITYP 0094
TE(I) oW ITYPE(L=-4)) GO TC 232 0095
IF CITIMEB(I)eECeITIMESII=5) sANDITIMEG(1)eEQeITIMEG(I=5) ¢ANDSITYP 0096
1E(I) «EQeITYPE(I-D2)) GO TO 232 0097
IF (ITIMES(I)eEGCeITIMEB(I~0)aANDeITIMEY(I)eEQeITIMEG(I=6) e ANDSITYP 0098
IECI) eE Qe ITYPE(I-6)) ©O YO 232 0099
233 TF CITIVEBITJWLTITIMESBII-1}) GC TO 23 o100
IF (ITIACB(I1)aGTeITIMESB(I-1)) GC TG 24 0101
IF (ITIAEQ(1)eLECITIMEQ(I~1)) GC T9 23 0102
24 I=3~-1 0103
IF (IefCe0) GO T3 27 0104

WRITE (d3s202) NCSTOPLITIMESB(I)ITIMEY(I)ITYRPE(L)
PRINT 202 » KUSTORPLITIFEBIT)ITINEDTUL):ITYPEL(L)

GO Td 24 2106
27 CALL BSREAD (ITIMEB(1)s ITIME9(1)s, ITYPE(1))

IF (ITIMEB(1)eEQeJTME) GO TOU 17 0108

GG 'TT 29 0109
17 IF (ITIMEY(1)eEGeJTMEL) GO TO 28 o110
Z9 WFRITE (B3,202) NUSTOPLITIMEB(1).1TIMES (17,1 TYPETT)

GG TQ a7 o112
2B WRITE (B3.,202) SORTSTITIMEG(1),ITIMEY(1),ITYPE(])

PRINT 202, SOFTSTWITIMEB(L1) 2 ITIMES(1)ITYPE(L)

202 FORMAT (1X; A3, 33X, 16, 1X, la, 1X, 12)
END FILE B3

Figure D-2. MAIN Routine (2.of 13)



sdededededsgzged

— -
tnun;
z 2z

SN

SN
ISN
ISN
ISN

ISN
3N
ISN
ISN
ISN
iSN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
1SN
1SN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
isN
ISN

ISN
1SN
ISN
iSN
ISN

oTEl REWIND BY
0162 IF (TIMLY.EUsTINEY) GO TO 1004
015 31 CTNTINUE
016s PRLNT 1011.T3DIFF
o158 0a FCRNAT (7x. A4)
o167 IF (ITGPHeEWel) GO TO 749
otey It t1STT,E0,1F SE TO 39
0171 ISTART=)
orre IPUNSSS oEUe0) PRINT 211, 1START
0174 2000 IF (TIMLYeEWeTIMEY) GO TO 25
ot?s 39 CONTINUE
0177 889 READ (A5,890) CHC
) BOE FERMAT CHivA4)
0179 IF (CHCW.NE+5TRT1) GO TO 889
otrst 40 CONTINUE
o182 LARGE1=0
o183 EARGER2=0
o184 LARGE3=0 ‘
0185 CALL ASREAD (ITIMES, ITIME6s RADls IEXP1, RAD2, IEXP2s RAD3,
11EXPZ, RANL, IEXP4, 13ECF)
0186 1F (13E0F.EU.1) GL. TO 1004
C READ IN LINE OF VECTCR CCMPARISCN TAPE
o188 TIMDLT = 0. :
0189 ICUTIM(1) = ITIMES/10000
0190 IQUTIM(Z) =(1TIMEE - 10000%IULTIM(1)3/190
0151 ICLTIM(Z) = ITIMES - (10CCO®IOUTIM(1) + 10)*IOUTIM(2))
o152 ICLTINAA}Y = [ TIMES/1 90 :
0163 IOLTIM(S) = ITINEE —. 100%I0LTIM(A)
0isa CALL TCONVO (TIMOUT, IOUTIM, SEC)
0198 TIMOLT = TIMDLT + T3DIFF
0196 IF (TINDUT.GE.TIMEND) GO TO 1004
C CFECK FCR END CF VECTCR CCMPARISON TAPE
0198 60 RADI=RADL®1J.0sxI=XP1
0199 RAD2=RAD 2% 10 %% [EXP2
0200 RAC3I=RADS¥ 1G+0*= IE XP3
0z01 RAN1=(RANI*10.0%%{EXP4)/1L00s0
C CCNVEFRSON OF NLMGZERS TO REAL
0202 IF(RAD1eLT.ERALUL) RAD1=ERRLO1
0204 IF(RADZeLT.ERRLOZ) RAD2=ERRLU2
cace IF(RADZ LT +SRRLCI) RAD3=ERRLO3 :
02¢8 IF(RAD1 «GT +.ERRHI 1) LARGEL =1
0210 IF(RAC1+GT«ERRHI 1) RAD1=RAD1/10e
c212 IF(RADZ.GTs ERRHI2) LARGE2=1
cata IF(KADZ+GTWZRRHI2) RAD2=RAD2/10.
216 GT+ERAML Z) LARGE3=1
0218 TeERRHI ) RAD3=RAD3/10,
922¢ IF (ITIMES.LT+IIDAT) GO TO 40
0222 IF (1ILAT.EQ.ITIMESCANDLITIMEGSLTaIH) 50 TO 4C
v224 IF (ITIMES.ZQ.IIDATI) GO TO 1004 :
0226 IF (IGCP1.NE.1) GU TO 29¢8
0228 ITJSITINEE
0225 ITK=(ITIMEE/100) %109
0230 IKL=ITU=ITK
0231 IF (IKL+EQ.J) GO TO €10
02313 IF(IKLWLTLICIFF) GO Tu 810
0238 . €2 IF (ISTART.EQ.1) GO TJ 75
c237 IF (ISTARTECeZ) GU TO 70
0239 IF (ISTART.ZQs2) GC TG €0
c241 IF (ISTART.EQe4) GO TG 90
C CHECK TO SEE WHICH GRAPH IS TC BE PLCTTED
c243 81C IF (RAN14GT+13040) GO TO €11
0245 JK=JK e
0246 MECURS(JK)=1TUrs1CC
0247 RANGES{JK)I=RANIL
0248 ERROR( JK }=RAD 1
0249 ERRCR1 (JK)=RAD2
02s¢ ERRCR2(JK)=RAD3
c2s1 IF(NSSEGEQeC) PRINT 336, UK NHOURS (JK)
0253 336 FCRMAT(IH + YMHOURS (%13+%) = *,16)
0254 ¢Cc TC €z
0255 20C8 IF (1TIMES.LT.ITINBA). GC TO 40
02s7 IF (ITIMES.GT.ITING3) GO TO 2006
0259 IF (ITINE6.LT.ITINGI) GO TO 40
0261 1GOP1=1
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e271
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0280
C2EtL
02¢&3
G284
Q02ES
c286
0287
0283
0289
0290
G2%2
0263
c29a
€295
c2s6
0297

02s8
0300
0301
0402
0303
03cCa
0305
030¢
0307
0303
9310
o211
0z12
0313
0314
0316
o318
0320
0322
0224
03z6
0228
6330
0332

G336
0337
0338
0339
€349

0342
€343
0344
©345
03406
0347
0349
0350
0351
0352
Cc3E3

2CC9

204 €

2011

811

&1

211

zCs

76

IF(NSSSeEQed) PRINT 335+ITIMES,ITIMES

FORMAT(IH ' ITIMES= *[6+2Xs*ITIMES = *,16)

¢8 10 €2

FRINT 2CC7

FCRMAT(1H1,27HTIME SPAN INCORRECT CN THIS VC REPCRT)
PRINT ZCOS.ITINEBE,ITIMI9

FOGRMAT(LhO,24HEND TIME CF LAST CORRECT VvC REPORT 41Xy 104 1Xy 14}

PRINT 2010,1T1,1T2,1T73,17a

ECRMAT(1HG, JORTIME SPAN GA THIS VC REFCRT ISe1Xe16s1XeI49s13Xe16s

1 1x.14)
FRINT 2C11

FORMAT (1HO+» ESHOCPLT4 WILL PROCEED TC NEXT VC REPCRT TO SEARCH FOR

1CCRRECT TIME SFAN)

GC 70O 127

IF (JK<EQeQ)} GO TU 61

ITIK=1IK/13C

IF (ITTKWLT eMHOURS(JKI)ITTIK=ITTK+24
IFCIF=ITTK=-VHOULRS(JK)

IF (IHRCIF+GTe4) GC TG &1

GC TC €2

JK=JK+1

MFIULRS(JK)I=ITI/10C

RANCES(JK)=RANI

ERRCAR{JK)=RACL

ERRCR1(JK) =RAL2

ERRCR2(J4K) =RAD3

IF(NSSEeECed) PRINT 3364JKiMHOURS{JIK)
U TO €z

XFAN1=RAN1

TCP1:=0

TCP2=0

TCF3=0

CALL ASREAD (ITIMES, ITIMES, RADl. [EXP1ls RAD2, IEXPZ.
1 IEXP2, RANl,y IEXFa, [3ECGF)

IF (I3ECF.EQ«1) GC TGO 190Ca

TIMDLY = 0o

ICLTIM(1) = [TIMES/10200
IDLTIN(Z) =(ITIMES = 10000*I0OUTIM(1))/100
IOUTIM(Z) = ITIMES = (100CU*{OUTIM(1) + 100*1CUTIv(2))

10UT IM (&) ITIMEE/Z1Q0

10LT IM(S) ITINEE - 1LOC*IOUTIM(a)
CALL TCONVO (TIMDUT, ICUTiM, SEC)
TIMOLT = TIMLLT + TJDIFF

IF (TIMDUT.GESTIMEND) GO TO 10C4&
RAC1=RAD 1= 10+ 0%x[EXP]
RAC2=RACZ®*1J+.0%xx[EXP2
RADJI=RAC3I*1C+0*% [EXP3
RAN1=(FRANLI=*1Ce0%*%[EXP4)/10G040
IF(RAD1.LT.ERRLGC1) RADI=ERRLOL
IF(RADZeLTCERRLOZ) RADZ2=ERRLOZ
IF(RADZ LT ERRLUZ) RAD3I=ERRLO3
IF(RAD1 +GT+ERRHI L) TOPL=1
IF(RADI«GTERRHI 1) RADI=RAL1/10.
IF(RAC2+GT«ERRHIZ) TOPZ2=1
IF{RACZeGT+ERRHIZ} RAD2=RAD2/10.
IF(RADZ+GTeERRHIE2) TORP3=1
IF(RADZ+GT«ERRHIZ) RAD3=RAD3I/10.
IF (XRAN1.GT«RAN1) GO TC 76

IF (XRANLJEQRANL) 6O TQ 78
X1(1)=RAN1

Y1(1)=RADI1

Xz{1)=RAN1

Yz(1)=RAD2

*E(1)=RAN1

¥€(1)=RAD3

I=1

ITMEL=ITIMES

ITMEZ=ITIMECE

1SET1=0

ISTART=2

IF(NESSEQeD0) PRINT 211 41 START
FORMAT{1H +*ISTART="*,13)

PRINT 2409

FCRMAT(1H +'PCERIGEE TQ APOGEE PASS®')
GC TC 40

IF (ISET1eNZel) GC TO 77
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€386

0389
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9393
0395
0366
0387

€369
0400
0401
0402
€403
0404
0406
0408
0410
0411
0413

0416
0417
0419
0420
0021
O4dz
0423
0424
0425
0426
0427
0428
0430
C4 22
04 34
Cca35
0437
ca3e
c4aQ
0441
0443
Ca44
Ceas
caas
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402

71

€J

&1

R

PRINT z10
x3{1)=RAN1
Y3(1)=RAD1
Xxa(1l)=RAN1
Y4(1)=RAD2
XE(1)=RAN1
YE{1)=RAD S
ITMEI=ITIME 3
ITMEZ2=1TIMFE
1=1

ISTAFRT=4
ISET1=2

IF(NSSEeEQsd) PRINT 21141 START

c¢0 TO 40
X7(1)=RAN1
FRINT 210

FCRMAT(1H ,*APQOGEZ TO PERIGEE PASS*)

Y7(1)=RAD1
X8(1)=RANI1
ye8(i)=RAD2
XG(1)=RAN1
Y<{1)=RAD3
ITHEL =1 T1IMES
ITMEZ=ITIMEE
=1

1z=1
1START=Z
ISET1=%

IF(NSECeEQsD) PRINT 211 ,1START

GC TO &cC

IF (RANL+GT+XRANL) GU TJO S00
»RAN 1=RAN1

1F (ISET.EQe1) GC TO 71
RCIF= (x7(I)-RAN1)

If (RCIF+GERFREQ) GO TO 71
GC TC 40

I=1+1

X7(1}=RAN1

Y7{1)=RADI1

XE(I)=RANL

YE(1)=RADZ

XS{I)=RAN1

Y$(I)=RAD3

ISET=C

IF(LARCE 1+EQe1 ). TOPL =)
IF(LARGE2+EQ.1) TOP2=1
IF{LARGEZ2+ECs1) TUOP3=1

¢C TC 40

IF (RANl+LTeXRANL) GC TC 600
XFAN1=RAN1

IF (- 1SET..EQ41) GC TO 81
RCIF= (RAN1=-Xx1(1))

IF (KDIF «GE «RFREC) GO TO &1
GC TC 40

I=1+1

X1(I)=RAN1

Yi(1)=RAaD1

Xz(1)=RAN]

Yz(l)=RADZ

XE(I)=RANI

YE(I)}=RAD3

1SET=D

LF(LARCE1+£Qe1) TCPL=)
IF(LARGE2+EUWs1) TOP2=1
IF{LARGEZ+EQel} TOP3=1

GC TC 4¢

IF (RAN1«GTeXRAN1) GO TO 700
XRKANI=FANI1

IF (ISET.EQel} GO TO 91
RCIF=(>3(I)-RAN1}

IF (RDIF 4GE sRFREQ) GO TO 91
GC TC acC

I=1¢+1

XZ{(1}=RAN]

Y2(1)=RAD1

X4(I1)=RAN1
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case
044%
G450
caS1
04532
0454
0456
(o 3-7.]
G459
04€0
cael

0ac2
Caé€3
0464
Q460
ca67
04€8
0470
0471
gaz72z
c473
0474
0475
9477
0479
casd
ca8l

€a82
G483
0484

0a8s
0487
0ae3
ca89
Q4S9
04s$1
0493
0495
0497
0499
c501
003
c3035
0507
€509
510
[1-3 )
o512
0513
0514
0513
0516
0517
018
0&20
0€22
0524
6525
0€26
ocz7?
oces
0829
0530
0c21
2832
DEe23
0€ 34
0535

Q236
0<38
0€39

2541

1¢C4

1014

749
4069
Sees

Y4(1)=RAD2

XE(1)=RANIL

YE(1)=RAD3

1SET=0 .

1F (LARGE L+E Ge 1) TOPL =1

[F(LARGE ZeE2e 1) TCP2=1
[F(LARCE3+EQe1) TCP3=1

GO 10 49

IEND=I1T4/1C3

PRINT 1C14

FCRNMAT {1H,7HAT 100G4)

IFIRST=1

=1

1=18

IF(NSSELEQel) GO TO 2004
LSTART=C

1ToPh=1

IF (TIMEYW.£EQ.TIMLY) GC TO 31
CALL. BSFTAR (AS)

GC TC 21

PRINT 4CSS

FORMAT (&H ITGPH)

READ (AE,3893) CHC

IF(CHFC «NE+STKT1) GO TO 9889
LF (ITAPE.NE.1) GO TO 752

KJ=¢

CCATINLE

LPPER1=0

UPPER2=0

LPPER 220

CALL ASREAD (ITIMES, ITIMES, RAD1., IEXPL, RAD2, 1EXP2, RADZ,
TEXP2, RANL, IEXP&, 13EOF)

IF (I13ECFeECe1) GO TO 20C4
RAD1=RAC1®1eCr*[EXPI
RADZZRAD2%1C+ C**IEXP2
RAD3=RAD 3% 1 J. ux=[EXP3
RAN1={PANI* 10+0X%[EXP&)/1000e 0
IF(RAC1+LT«cRAD1) YAD1I=ERRLC1
IF(RADZ+LTe ERRLO2) RADZSEKRLU2
IF(RADZeLT+ERRLOI) RACI=ERRLO3
IF(RAD1+GT+ZRRHI1) UPPERL=1
[F(RAD1+GToSRRHI1) RADI=RADL1/1(,
[F(RADZ « 6T e SRRHI 2) UPPER2 =1
IF{RACZ +GToERRHIZ) RAD2=RADZ2/1Cs
IF(RAC24GT4ERRRIZ) UPPER3=]
IF(RADZeGTeERAHL 4) RADI=RAD3I/1.s
i=1

TIMOUT = 2.

IOUTIM(L) = ITIMES/10C00

-

1oLt IM(2) (ITINMES = 1000 #ICUTIM(1))}/1I2

ICUTIV{Z) = ITIMES - (1OOCU*ICUTINM(1) + 120#I10UTIM(2))
ICLTIM(4) = ITIMEE/L OO

ICLTIM(E) = ITIMEE - 100%10LTIM(4)

CALL TCCNVO (TIMOUT, ICUTIM, SeC)
TIMCLT = TIMOLT ¢ TJDIFF

1f (VIMCUT.GE.TIMEND) GO TU 2094
IF (ITIMES.LT.IICAT) G0 TC 750
IF (ITIMESEC.IICAT1) GO TO 2005
XTIME=FLCAT(ITIMEE)

XTINE=XTIME/ 10UC

XERE(1)=XTIME

ICAIE=ITIMES

RANGE(1)=RACI

KANGEL1 (1) =RAC2

RANGEZ(1)=RADJ

CCNTINLE

Bic1=0

g1e2=0

B8I1¢3=0

CALL ASREAD (ITIMES, ITIMEG6, RADL, IEXPl, RAC2, IEXP2, RAD3,
1IEXPZ, RAN1l,s IEXP&4, [3EOF)

IF (12ECFeEC41) GC TO 2CC4
RAC1=RACI¥10«0%x JEXP]
RAD2=RAC2%1C+Jdx* [EXP2
RAD3=RAD3®1Ce %= [EXAZ
RANLI=(RAN1*10+0%*[EXP4)/10ud.0
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IF(RAD1+LT+ERRLC1) RADI=ERRLCI

IF(RADZeLT«ZRRLCZ) RADZ2=ERKLO2
IF{RACZ LT ERRLOZ) RAD3I=ERRLO3

IF(RAC1+GT«ERRHIL) BIG1I=1

FF(RAD1eGT« ERRHI1I-RADI=RADL/ 10

IF(RADZ«GTeSERRHIZ) 316G2=1

LF(RADZ « GT+ERRHIZ) RAD2=RAD2/10.

IF{RAC2+GTERRHI Z) BIG3=1

IF(RACZ2+GTeERRHIZ) RAD3I=RAD3I/1Je

TIMCLT=C,
ILeTIM{1) = ITIMES/10000 -

ICLTIM(2) ={ITIME3 - 10000%I0UTIN(1))}/1DC

ICCGTIM(Z) = ITIMES - (100CO*IQUTIN(1)

ICLTIN(4) = ITIMEE/ZL10QO

ICLTIM(S) = ITINEE - 102%I0UTIM(4)
CALL TCUNVO (TIMDUT, [CUTIM,

FIMDLTY = TIMDLT & T3DIFF

IF (TIMDULT#GEeTIMENDSANDs ITAFE«EQeG)

IF (ITIMEECEGC.I) GC TU 781

ITU=(ITIMEE/120) *1C0
IKL=ITIMEE=-LTJ

IF (IKL+EQ«D) GU TO 702
XCHECK=FLUAT(ITINMEE)
XCHECK=XCHECK/100.C

IF (ITIMES3«ZQs1DATE) GU TO 755

GC TC 7¢2
FIKL=FLECAT(ITJ/LICL)
XCHECK=FLUAT(IKL)I/ZED.
XCHECK=XCHEC K+HI KL
YCHECK=XCHECK=XHRS(])

IF(YCHECKL Te TFREQ) GO TO 752

I=1+1

XFRS (I )=XCHECK
RANGE(1)=RAD1
RANGE 1 (1)=RAD2
RANGE2(1)=RADZ
IF(BIG1eEQel) UPPERIL=1
IF(BIG2+5Qe1) UPPER2=1
TF(BI1GZeEQe1l) UPPER3=I1
GC TQ 7¢2
IF{(KJEQ.Q) -.GO TO 7&58

IF(ITIMEG/100LE.IHOUR2(KJ))} GO TC 781

KJ=KJ+1
IFCUR2(KJ}=ITIMEG/1D0
RANGE7(KJ)=RAN1
ABSIC(KJ)}=RAD1
ABSIC1{KJ)I=RAD2
AESIC2(KJ)I=RAD3

GC TC 781

IF (le«ECe1) GO TO 750

IF (XCHECK+EGeD¢8) GO TO 8C8

I=1-1

1¢7=¢C

IsT1=0

MEKIR=1

MTYPE=1

CALL TITLES (MTYPE,MSKIP)
XIX=XNCRMZ(ANCDE +Ce)

IF (XHRS(1)eNEeQO«GeANDS IFIRSTeEQe1)

PRINT Z27,ICATE,ITIMES

FECRMAT(IH +'ICATE =-1,]16+2X,*ITIMEG

SEC)

+ 100*10UTEIM(2))

GC TC 20cCs

IST=XHRS(1)

-V 16)

CALL LEGNDG(AMODE +642¢4+121412412HHCULRS CF CAY)

IF(UPPERL«EQs1)

1CALL LEGNDG(ANMODE 12374 +9€124954,94H%e2x CNE OR MCRE POINTS FAVE EXC
2EEDEC ULPPER Y LINMIT ANLU ARL DIVIDED EY

CALL SETSMG(AMODE 14434

CALL LINESG(AMUDE s {+1 4+ XHRS+RANGE)

CALL SETSMG(AMODE s14434)
JNCTE=C

CALL ALTCK(KL»JNDTE)
INDTE=4

1G BEFORE PLOTTING x¥x%xx)

CALL CATAPT(ICATEISTHITINESSISTI+XIXsINCTE)

IFINCCMF.EQel) GO T 960
MTIYPE=Z
CALL TITLES (NTYFZ ZMSKIP)

CALL LEGNDG(AMODE y€32e+1Z10+124+12HHCULRS CF DAY)

Figure D-2. MAIN Routine (7 of 13)
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ISN C€40 IF(LPPERZ+EQS1) .
1CALL LECNDG(AMODE +2376 ¢812¢ +G4+94H®3x CNE GR MORE POINTS HAVE EXC
2EECEL ULPPER Y LIMIT AND ARE DIVIDED BY 10 BEFORE PLITTING *xx%x%x)

ISN 0642 CALL SETSMG(AMODEs1%+0¢)

ISN C€43 CALL LINESG(AMODEI+14XHRS RANGEL)

ISN 0€44 CALL SETSNG(AMODE.14436)

I[SN 0€45 JNDTE=1 caa3
ISN 0€46 CALL ALTCK(KdJ 4 JINDTE) ca4a
1SN 0647 INC1E=2 445
ISN €648 CALL CATAPT(IDATEZISTLITINES.IST1+XIX,INDTE)

[SN 0649 MIYPE=23

ISN CeS5C CALL TITLES (MTYPE,MSKIP) 0448
ISN 0€51 CALL LECGNDG(AMUDE +64Z2441214412412HHCURS CF CAY)

ISN Q€c2 [F(LUPPERZ«EGel)

1CALL LEGNDG(AMCDE +237¢+4812¢494,54HR%%% CNE OR MORE POINTS HAVE EXC
ZEFDEC UPPER Y LIMIT AND ARE DIVIDED EY 10 SEFURE PLOTTING »=xxx)

ISN 0654 CALL SETSMG(AMODC ¢14,04)

ISN 0655 CALL LINESGIANCDE +I1+1,XHRS 4RANGE2)

ISN 0656 CALL SETSMG(AMODEs14+3e)

ISN 0657 JINCTE=Z ca59
LSN 0&58 CALL ALTCK(KJ »JNDTE) ca60
ISN 0659 INCTE=Z Ca€lL
ISN D&60 CALL CATAPT(IDATEWISTLITINMES,ISTL4XIXsIACTE)

ISN 0661 S€0 CCNTINLE

ISN 0&é€2 KJ=0 C4€3
ISN 0€€3 IFIRST=0 €456
SN 0664 MSKIR=Q cas52?
ISN 06€S ITAPE=1 cass
ISN 0666 IF (NOGC.EQ.1) GO TO 2004 caga
ISN 0668 IF (ITINES.EG.IT2) GO TU 757 04es
LSN 0670 GC TC 750 0466
ISN 0671 757 1IF (IENDWEG.ITIMEE) GO TG 2004 0467
ISN 0673 IF (1TIME64EG.1IT4) GO TO 2004 ca6e
ISN 0675 PRINT 1C7,ITIME6,IEND,1Ta

ISN 0676 1TARE=¢ 5469
ISN 0677 ISAVE=1 0470
ISN 0678 KK=1 0471
ISN 0679 €0 TC 750 car2
ISN 0680 SE3 [TGPF=1 cag2
ISN 0681 IF (XCHECK.EQ.0+0) GO TO 808 0483
ISN 0683 [SAVE=C 0484
ISN 0684 1TAPE=1 04€s
I[SN 0685 LSTART=1 0486
ISN 0686 ¢o TO 753 c467
ISN 0687 (8 XCHECK=24.0 cags
ISN 0€83 1=1+1 cas9
1SN 0689 XFRS{I)=XCHECK €450
ISN G690 RANGE (1) =RACI cast
ISN 0691 RANGE1(I)=RAD2 492
[SN 0692 RANGE Z{1)=RAD3 493
ISN C693 IF(B1G1.EQsl) UPPERI =1

ISN 0665 IF(81GZ +EQe1) UPPER2=1

ISN C6S7 IF(BIC3+EQel ) UPPER 3=1

ISN 0699 IF (ISAVEECs1) GU TO §53 casa
1SN 0701 GC TC 53 04ss
ISN Cc7C2 2CL6 ITIMES=IT2 0496
ISN 0703 ITIMGD=IT3s ca97
ISN €704 If (ITIMcS4EQeIICATL) GO T 2C25 0498
ISN G706 1GOP1=C 499
ISN 0707 IF (TIMEY.EC.TIMLY) GO TC 1067

ISN 0709 NCGC =0 csoz
ISN C710 IF (TINEY.ECsTINLYSANDsITAPELEQsl) GC TI 1037 0503
ISN 0712 1e=1 csca
ISN 07123 1=11 1.1
ISN C714 11GPR=C csce
ISN 0715 IF(IeLTe3) GG TO 40C7 ces07
ISN 0717 ‘ IF (ISTARTe=Qs2) GO TO 10G5 osos
ISN 0719 IF (ISTART.£0.2) GO TUO 10C6 0509
ISN G721 NSKIP=0 cs5t1
ISN 0722 vMTYPE=1

ISN 0723 CALL TITLES(MTYPE .MSKIP) ceL3
ISN 0724 CALL SETSMG(AMOUE14404)

ISN 0725 CALL LINESG(AMODE,1+x3,Y3)

ISN €726 CALL SETSNG(ANCDE 14434 )

I[SN 0727 DC 119 J=i,1( €520
ISN 0728 SAVEL(J)=Y2'(J) cs21

Figure D-2, MAIN Routine (8 of 13)
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ISN
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€728
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0735
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0737
0738
0739
0740
0741
G742
0743
0744
€745
¢746
G747
0748
0749
€750
0751
0752
€753
0754
0258
0756
€757
0758
0759
0763
2761
0762
0763
0764
c765
c766
07€7
07¢8
07¢€9
€779
0771
0772
0773
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6775
0776
o777
c778
773
075890
0781
c782
ovas3
0784
[ 313
c786
0788
0789
0791
€792

€794
0765
0796
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€798
0799
800

©8c3
0805
c807
cs808
¢80s

116

1€Cs

122

10C€

1007

acc?

127

SAVEZ(J)I=Y4(J)
SAVE3I(J)=YS5(J)
SAVE4(JU)Y=Xx3(J}
CCNTINLE
XZ(1)1=x3(1)
YI(1)=Y23(1)
XqL))=x4¢1)
x5(1)=x5(1)
Yalll=va(l)
YE(1)=YS(1)
12=1-1

IGCP=1

GO 10 1007
CONTINLE
MSKIR=C
NTYPE=1

CALL TITLES (MTYPE,MSKIP)

CALL SETSMG{AMODEs1440e)

CALL LINESG(ANDDC»1+X7+Y7)

CALL SETSMG(AMODE+14+3.)

CO 122 J=i.1
SAVEL(J)=Y7(J)
SAVEZ(J4)=Y3(J)
SAVEZ(J)=Y9 ()
SAVEA(J)=XxX7(J)
CONT INUE
X7(3)=327¢1)
YI{1)=Y7(1)
Xe(1)=x€e(1)
XG(1)=x5(1)
Ye(1)=ys8{1)
YS(1)=Y9(1)
12=1-1

1G60P=1

GO TC 1697
CGNTINGE
MSKIF=2
MTYPE=1

CALL TITLES (MTYPE «NMSKIPR)

CALL SETSMG(AMUDE +1440.)

CALL LINESS(AMODE sl eX1laYl)

CALL SETEMG(AMODE»13434)

CL 125 J=1.+§
SAVE1I(J)=Y1(D)
SAVEZ(J)=Y2(J)
SAVE2(J)=Y6(4)
SAVE4(J)=X1(J)
CONTINLE
X1{1)=x1(1)
Yi(i1)=y1(I)
Xe{1)=xz(1?}
XEC1)=XxE(1)
Yz(l)=vya2(r1)
YECL)=YE(])
Iz=1-1

I1GCP=1

wINX=1

IF (TIMEYetEQeTIMLY)

=<
IF(IGOP+EQs1) 1
I1SET =1

IBLAP=C

CALL TAPES(IHBLAR)

CONTINUE
Ixivy=¢

GC Y0 25
TTMEZ=ITIMES
ITMEA=ITIMEE
[=1=1

IF(1aLEe«lsANDe IGOP«NE«O) GC

=141

IF{TleLTe€sANDIGOP+ZQe0)
IF(JINXeEQel) GO TO 555

MSEKIP=0
MTYPE=1

CALL TITLES(MTYPE s MSKIPR)

Figure D-2. . MAIN Routine (9 of 13)
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ISN
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ISN
ISN
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1SN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN

0810
o811
0812
0813
0814
C¢815
&B816
0817
¢818
c819
['2-F-31
03822
823
ve2sc
0826
o827
cazs

ca3g
0d82z1
c832
0833
08&35
c336
ce37
c8:z8
0828)
0841

0642
08a3
¢Baa
oegas
c847
0848
0849
0850
QES1

0€c2

C&854
c855
0856
0EST
oess
0359
0860
0g62
0EE3
28€4
0865
0866
cee67
0869
CETO
cerd
o872
0373
0674

o222 3
cB?77
0578
o879
0880
cenry
[3-2-F-4
o883
[R-2-2:3
cage6
0837
0889
cesl
ces2

SES XIX=XNORMZLAMODE +X7 (1)}

563

n
a
m

S¢7

sce

XIIX=XNORMZ(AMODE +X7 (1)}

XIIX=XIIX=65.

1=1-1

CALL SETSMG{AMCDE s14840e)

CALL LINESG(ANODE +1¢14X7,Y7)

CALL SETSMGLAMODE s1443.)

JNCTE=C

CALL TIMTCK (JKyJINDTE)

IF (IGCPNE«C) GC TO S02

GO T1C <04

XIX=XNORMZ(AMCDE +SAVE4 (1))

IF(LeGT 1)GCTCECH

XTIX=XNORMZ(AMODE 4SAVE4(12¢1))

XIIX=XIIX=65

INDTE=C

IF(TCP1eECe1eANDelo3Tsl)

ICALL LEGADG(AMODE 4237448120254 +9aH*%k%* ONE OR MCRE PUINTS HAVE EXC
2EEVED UPPER Y LINIT AND ARE CIVICED £Y 10 BEFORE FLOTTING xs*x)
CALL CATAPT(ITME 1, ITME2,ITME3,1 TMES o XI X4 INOTE)
CALL LEGNDG(AMODE +X[X4s1706s348r%x APCGES)

CALL LEGNOG(AMODE s XIIXs170e s9sIHPERIGEE *)
IF(ACCMPJ.ECs}l) GO TO 515

¥SKIP=C

MTYPE=Z

CALL TITLES (MTYPE s MSKI R)
IF(L1eLEe1«AND«IGUPeNEWQ) GU TC 568

CALL SETSMG(AMODE .14 4064)

CALL LINSSG(AMODE«I+1.Xx8,Y8)

CALL SETSMG(AMODE 14434 )

JNDTE=1

CALL TIMTCK (JK.JNDTE)

IF (1GOP WNELO) GU TA3 505

GC TC EC7

CALL SETSMG(AMODE+14 +Ue)

CALL LINESG(AMODE.I2+1,SAVEQ +SAVE2)

CALL SETSMG(AMODE v1443e)

INDTE=1

IF{TO0PZeEQel1eANDel+GTol)
1CALL LEGNDG(AMODE 4237+ ,8124,54+54H%%%x CNE OR MORE POINTS HAVE EXC
ZEEDEUL UFPER Y LIMIT AND AKRE DIVIDED BY 10 BEFCRE PLOTTING *%%x)
CALL DATAPT(ITME LI TME2,ITME3 s ITMEG «XIX,INDTE)
CALE LEGNDG(AMODE +XIXs170e+B,8H® APOGEL )

CALL LEGNDG(AMUDE o XIIXs1700 »9+IHPER ICEE =)

MSK IP=0

MIYPE=3

CALL TITLES (MTYPE MSKIR)

IF(1eLEele ANDeIGOPeNEsU) GO TC 569

CALL SETSNG(AMODE ,14,0.)

CALL L INESG(ANMODE +I#14X9,Y%)

CALL SETSMG(AMODE s1 44363

JNDTE=2

CALL TIMICK (JK,JNCTE)

IF (IGOP.NE.C} GO TO 5908

GO IC €10

CALL SETSMG(AMODE +144+0e)

CALL- L INESG (AMODE »1-2¢1 4 SAVES 2 SAVEJ)

CALL SETSMG(AMODE »14 43,4}

INDTE=1

IF(TCF:eEQel1oANDeIeGTel)

1CALL LEGNDG(ANMCDE +2374+3120+944s94Hmsxx CNE OR MCRE PUINTS MAVE EXC
2EEDED UPPER Y LIMIT AND ARE CIVIDED BY 10 BEFORE PLOTTING *%x%)
CALL CATAPT ([ THME LI TMER2+] TME3 4] TMEAS 4 XTI X INDTE)
CALL LEGNDG(AMODE ¢XIXs170e4+8,8H4% APCGEZ)

CALL LEGNUG(AMODE +XI[IXs17Ce s9,9HPERIGEE =)
CCNTINUE

GC TC ego¢

ITMEZ TIME =

ITMEA=ITIME 5

I=1=-1

IF(1eLEeleANDe IGOP«NESC) GC TC 697

I=21+1

IF(1eLTe€eANDIGCP.EQeO) GU TO 800
IF(JIRXeEQel) GO TOU 666

MSK IP=2

MTYPE=1

Figure D-2. MAIN Routine (10 of 13)
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vasae
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0366
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c8s3
€899
¢900
091
0¢o02
0G03
09cs
%06
0907
09¢9
0s10
C911
0912

0914
09158
0516
cs17
0919
0% 20
0921
0922
€924
0925
028
o927
0¢28
0929
0931
0s3z
0633
0924
0¢35
09305

0538
0639
0940
0941
0642
0G6a3
CSaa
0546
0947
0948
0949
0950
caes1
PR
09c4
CEeS5
0856
0957
0938

0660
0961
0562
vse3
3s€aq
C965
0966
CGe?
0s68
£€s70
0S71
0673
0673

CEE

€s7

6C2

604

€C7

655

ece

61C

€18

7¢C

CALL TITLES (MTYPE ,MSKIP)
X1X=XNORMZ( AMODE o X1 (1))

XIIX=XNCRMZ (ANODE, X1 (1))

XIIX=XIIX~EEe

I=1-1

CALL SETSMG (AMODE o164+ 0s)

CALL LINESG(AMODE oI +14X1sY1)

CALL SETSMG(AMODE +14 436 )

JNOTE=C

CALL TINYCK (JK,JNDTE)

IF (IGCReNEO) GU TO 6C2

¢0 To €04

XIX=XNORM Z(AMODE »SAVEA (1) )

IF(1+GT.1)GCTO604

XIIX=XNCRMZ(ANODE , SAVEG (I 241))

XIIX=XTIX=€S€,

INDTE=0Q

IF(TOP1+eEQel1+aNDelsGTal)
ICALL LEGNDG(ANODE 4237458124 496 +J4H%%*%% CNE OR MORE PCINTS HAVE EXC
2EEDEC UPPER Y LIMIT AND ARE DIVIDED BY 10 BEFORE PLOTTING #aks )
CALL CATAPT(ITME]L ,I TME2,[TME3 o[ TMESG yXI X INCTE)

CALL LEGNDG{ANODE ,XIIX+s17Ces9s9HAPOGEE *)

CALL LEGNDG{AMCDE +XIX+120409,9HE. PERIGEE)

IF(NCOMP .EU.1) GO TO 615

MEK IP=2

MTYPE=2

CALL TITLES (MTYPE MSKIP)

IF(I+LE«1eAND+IGOP.NEsO) GO TO 698

CALL SETSMG (ANGDE +14,0e )

CALL L INESG (AMODE »141 ¢X24Y2)

CALL SETSMGLAMODE +14¢3e)

JNDTE=1

CALL TINTCK (JK,JNDTE)

IF (IGCP.NE.C) GO TO 605

GO TC €07

CALL SETSMG(ANODE,1440.)

CALL L INESG{AMODE +f2+1,SAVEA,SAVE2)

CALL SETSMG(AMODE 318 434)

INDTE=1

IF(TCPZeEQe1sANDeIoGTal)

LICALL LEGNDG(AMODE 12374 +8124+94494H%%s%« CNE OR MCRE PUINTS HAVE EXC
ZEEDED UPPER Y LIMIT AND ARE CIVIDED 8Y 10 BEFORE PLOTTING #%xx)
CALL DATAPT(ITMELoITMER,f TME3 41 TMEA o X1 X o INDTE )

CALL LEGNDG(AMODE +XI1X+1700+94IHAFCGEE #)

CALL LEGNDG(AMUDE 4X[X 41704 +949H* PERIGEE)

MEKIP=z2

MTYPE=3

CALL TITLES (MTYPE,MSKIP)

IFCIeLE e 1eANDIGCFeNE. 0) GU TO 699

CALL SETSMG (AMODE s 14406 )

CALL LINGSG(AMODE +1+14X6+Y6)

CALL SETSMG(AMODE 114 +34)

INDTE=Z .

CALL TINTCK (JKo JINOTE)

IF {IGUPWNE.O) GC TO 6U8

cc TO €10

CALL SETSMG(AMODE ¢144+00)

CALL LINESG(AMODE.I2+1 +SAVES+SAVES)

CALL SETSMG(AMODE+13434) -
INCTE=1

IF(TOPZecUe14ANDs1+GTal)

LCALL LEGNDG(AMODE +237¢ + 812, 494 ,94H%%%x CNE OR MORE PCINTS HAVE EXC
ZEECEC UPPER Y LIMIT AND ARE DIVIDED EY 10 SEFORE PLOTTING ®x%k)
CALL CATAPT(ITMEL.ITME2,ITME3 ,ITMES +XIXsINOTE)

CALL LEGRADG(AMCDE +XIX4s1700s45,%H* PERIGEE)

CALL LEGNOG(ANODE »XIIXs17Ces$s9HAPOGEE %)

CONTINLE

cC TC €00

ITMEZ=ITIMES

ITMEQ=ITIMES

I=1-1

IF(1sLE+1eANDSIGOPsNEs2) GO TC 797

=141 .

IF(I+LTe6eANDsIGOFsEQs0) GO TU 800

IF(JINXEQ.1) GO TC 777

MSK1P=C

Figure D-2. MAIN Routine (11 of 13)
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MTYPE=1

CALL TITLES (MYYPE.MSKIP)
XIX=XNGRMZ (AMCDE o+ X3( L))
XITIX=XNCRMZ{AMODE »X3(11})

XIIX=XIIX=-6%s
I=I-1

CALL SETSMG(AMODE +144+04)
CALL LINESG(AMODE »I+1¢X34Y3)
CALL SETSMG(AMCDE +1443.)

JNDYE=C

CALL TIMTCK (JK+JNDTE)
IF (1GOP«NE«C) GU TO 702

GC TO 7¢Ca4

XIX=XNORNZ(ANMCDE »SAVEA (1))

IF(I1+GT41)GCTC7CS

»EIX=XNORVMZ(ANMCDE »SAVEAR(12+1))

XIIX=X11X=65e
INCTE=C

IF(TOP1+sEQeleANDe14GTel)

1CALL LEGNDG(ANMUDE s237¢ ¢812¢ 094 ¢34H%%%xx CNE COR MOFE PGINYS HAVE EXC
2EEDED UPPER Y LIMIT AND ARE DIVIDED BY 10 BEFCRE PLOTTING =%xx)

CALL CATAPT(ITME 141 TME241TME3 ST TMEG » XI X INDTE)
CALL LEGNDG(AMODE ¢+XIXel 70 +3,8H% APCGEE)

CALL LEGNDG(AMODE +XIIXe17Ces Sy JHPERIGEE %)
IF(NCOMP.+EQe1) GO TO 715

MSKIF=(
MIYPE=2

CALL TITLES (MTYPE.MSKIP)

IF{ felLE e 1eAND+IGCPeNE«J) GO TO 798
CALL SETSMG(AMODE +14404)

CALL LINESG(AMODE +1+14X8,4Y4)

CALL SETSEMG(AMODE 14,30}

JNDTE=1

CALL TINTCK (JKsJNDTE)
IF (IGOPWNESO) GC TU 705

<0 TO 707

CALL SETSMG(AMODE 414,0s)
CALL LINESG(AMODE,I2+1 +SAVESG+SAVE2)
CALL SETSMG({AMODE+14430)

INDTE=1

IF(TOP zeEUs leANDeI«GTal)

1CALL LEGNUG(AMODE 1237+ +812¢ 994s94Hx%a%x CNE OR MORE PCINTS RAVE EXC
ZEECEC LPPER Y LIMIT AND ARE DIVIDED EY 10 BEFORE PLOTTING s%x¥%)

CALL CATAPT(ITME LI TME2 JITMEILITMEAG oXIXINOTE)
CALL LEGNDG(AMODE +XIXs1700s+3+68H* APOGEE)
CALL LEGNDG{AMODE sXIIXs17Ce +93HPERICEE *x)

MSKIP=C
MTYPE=2

CALL TITLES (MTYPE , MSKIP)
IF(TeLEsa1eANDSIGOP «NEWLC) GC TC 799
CALL SETSMG(AMODE+1443s)

CALL LINESGLAMODE+I#1+X5,Y5)

CALL SETSMG(AMUDE.14434)

JNOTE=Z

CALL TIMTICK (JK.JNDTE)
IF (ICOPNEV) GO TO 708

GO TC 710

CALL SETSNG(AMODEs1440s)
CALL LIMSG(AMCOE I12+14+5AVES,SAVE3)
CALL SETSMG(AMODE.14s30)

INDTE=1

IF(TCPZeEQe 1 +ANDelsGTel)

1CALL LEGNDG({AMODE+237 ¢ 48124494 ,94Hsxxx CNE OR MORC POINTS FAVE EXC
ZEEVED UPPER ¥ LIMIT AND ARE DIVIDED BY 10 BEFORE PLOTTING *&x¥)

CALL DATAPT(ITMEL»ITME2+1 TME3 o1 TME4 o XI X 4 INDTE )
CALL LEGNDG(AMODE yXIXs1 7004+ 3+8H* APQGEE)
CALL LEGNUG(AMODE +XIIXs17Ce +9,SHPERIGEE %)

CONTINLE
BACKSPACE 5
EACKSPACE A5
JINX=0

JK=0

1cop=¢C

I1=9

REWIND B3
I1START=1

Figure D-2,

MAIN Routine (12 of 13)
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Q7<3

€C756

€762
0763
Cc7¢4
0765

0767

0771

c773

c780
0781
0782
c783

0791

€795

c797

cgoa
caos
CEC6
CECT7

c31S

o821
ceaz
823
Ce2s

cazas6



1SN
ISN
1SN
ISN

ISN
ISN

1055
1056
1067
1058

1059
1060

IADD =0
GO TQ 4¢

2005 CALL TITLES (1.5}
CALL EXITG(AMODE)

C * BEGIN OCPLT3 SEQUENCE
STCP

END

‘Figure D-2., MAIN Routine (13 of 13)
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LEVEL 20631 (AUG 21) 087300 FORTRAN H

COMPILER QPTIONS - NAME= MAIN'sOPT=02+LINECNT=58,SIZE=0000K,
SOURCE s EBCOIC+NOLISTyNODECKsLOAD +MAP s NOEDIT » 104 XREF

16N 0002 SUBAGUTINE DATAAT (ITMEL+ITME2+ITMEI +ITMESG XTI Xe INDTED
ISN 0003 COMMON ITIMEB(Y999)+ITIMEI(Y999) 4 ITYPE(9999) ¢MHOURS(100) 4RANGES(10

10 )+ ERRORLE0I+ERRUR LI { 90 ) y ERRORZ{ 50 ) s RANGE7(30) » LHOUR 2( 301, ABSIC(30}

1,ABSIC1(30)+ABSIC2(30)+1IDAT, IIDATL,IH 0009
SN 0004 COMMON ERRLOLIERRLOZ2+ERRLOS»ERRHI L ERRHIZ,ERRHT 3
ISN 0005 COMMON AMODE (200) s CONyMANY,LOG
9N 0006 COMMEON NSSEITNSS2INSSI NSS4y NSSS e NS569A5 ¢ A7 98 3vB8 Sy Xty
ISN 0007 DIMENSION MINTH(12) «NINTH(12) 0838
SN 0008 OIMENSEON XY€2000) ,DCOS(2000)sRP(4000) +BOXX{5).BOXY{5)
ISN 0009 DATA SORTST/aH / 0841
SN 8610 DATA HIXKXA1600vs 1182041168201 16691160e/480XY/ 020452008018 0082e/
ISN o011 INTEGER AS, A7, 83, 85
15N 9042 TRANES4vEQeid GO O Lid
ISN 00la MONTH( 1 )=131 0847
ISN 8015 MONTH{Z2)=228 oaap
ISN 0016 MONTH(3)=331 0849
1SN 0017 MONTH( 4 }=430 Q850
ISN 0018 MONTH(S) =531 0851
SN 9019 MONTH( 6 32630 aas52
ISN 0020 MONTH(7)=731 0853
1SN 0021 MONTH(33=831 0854
ISN 0022 MCNTH(9)=930 0855
1SN 0023 MONTHC1O0)=1031 0856
ISN 0024 MONTH(11)=1130 08s7?
1eN 0025 MONTHE 12 )=t 23 0856
ISN 0026 NONTH(13}=101 0859
I'SN 0027 NENTHG 2 1=201 9860
ISN 0028 NONTH(3)=301 0861
1SN 0029 NONTH{ 4 )=401 o862
ISN 0030 NONTH{5)=501 0863
SN 003 NONTHH 6 }=601 08sa
1SN ‘0032 NONTH(7)=701 0865
1SN 0033 NONTHE 8 )=801 0866
ISN 0034 NONTH(9)=901 0867
SN 0035 NONTH{10)=1001 0868
1SN 0036 NONTH(11)=1101 0869
9N 0037 NENFHE 2 b=1-201 0820
ISN 0038 YEAR=F LOAT(ITMEL) 0871
tan 9039 IYEAR®YEAR/ 1000040 ogz2
1SN 0040 IYEAR=IYEAR%10000 0873
1SN 3061 IF- (MOD(IYEAR14)eEQeO) MONTH(Z2)=MONTH(2)+1 0834
ISN 0043 DO 459 LL=1412 087s
IN 90w« MENTHE Lt o MONTHALL ) +1¥EAR 0826
1SN 0045 NONTH(LL)=NINTH(LL) +IYEAR 0877
16N 8046 459 CONTINUE 0sza
ISN 0047 NCONTH( 1 )=NONTH(1)+10000 0879
SN 0048 CALL LEGNDG(AMODE+197¢+10564174 17HDATA DISTRIBUTION)
ISN 0049 511 ISTOP=0 0881
5N 00648 M=o 2882
ISN 0051 KDIF =0 0883
1SN 0052 MD1F=0 0884
ISN 0053 LDIF=0 088s
ISN 0054 IF (INDTE<EQel) GO TO S22 Q886
ISN 0056 IF (INDTE«EGe3) GO TO 522 0887

Figure D-3. Subroutine DATAPT (1 of 6)
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ISN
ISN
TSN
ISN
ISN

© 1SN

ISN
ISN
1SN
ISN
ISN

ISN
ISN
ISN
1SN
ISN
I&8N
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
18N
1EN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
SN
ISN
1SN
ISN
ISN
ISN

0058
0059
0060
00o1
0062
0063
0064

0065
0066

0067
0068
0069
Qo070
0071

Q072
0073
0075
0076
0077
0078
0079
0080
0081

0083
0085
0087
008%
0091

0093
0095
0097
0099
0101

0102
0104
0106
0108
0110
o112
o114
otto
o118
0120

0122

oLl
0124
0126
0127
0128
0129
0130
0141
0132
0143
0134
0135

522
121

S67

123
405

JJ=0
IXY=0

IRR=0

LM=0

L=0

J=0

K=0

PRINT 121, ITMEL.ITMEZ, ITME3, ITMEG

FORMAT (1HO+ 10X s 14HPERTIOD PLOTTED,» 10XsT0e4Xe18,5Xe16s1Xe1al
DATA9=FLOAT(ITMEL}

WRITE(6,2) DATA9,ITMEL

OATAL1=FLOAT( I TME4)

DATAI=DATAL/100.0

IDATA1=DATAL

OATAI=FLOAT(IDATAL)
IF(INDTEeEQe0 eOFe INDTE«EGe1) DATAL=DATAL+140
DATAZ2=FLOAT(ITMER2)

DATA2=DATA2/100.0

IDATAZ=DATA2

DATA2=FLOAT (IDATAZ2)

KOIF=ITME 3-1TMEL

DO 567 I=1,11

IF (ITMEL1vEQeMINTH(I) o ANDeITME3«EQeNONTH{I+1)) KDIF=1

IF (ITMEL eEGeMINTH(1) e ANDe (ITME3-NONTH(I+1))eEQel) KDIF=2

IF (ITME3 oL UeNONTH{ T4 1) e ANDo{ MONTH(I)-ITME1 )eEQel) KDIF=2
TF{ITME 34SQeMNINTH(I+1) ¢ ANDe (MONTH{I)=TTMELl}e+EUe2) KDIF=3
EF(ITMESoEQe (NINTH(T +1)+1) e ANDe (MONTH(-I )-1FME1) 0EQe1) KDIF=3
TF(ITME3eEQe (NONTH( T#1)42) o ANDe ITMEL+EQeMONTH{T)) KDIF=3
IF(ITMEILEUs NINTH{T +1) s ANDo (MONTH( 1 )-TTME1)sEQe3) KDIF=4
TF(ITME34EQe {NONTH(I+1)+1)aANDe (MUNTH(I)-ITME1) ¢EQs2) KDIF=4
IF(ITME3eEQe (NONTH( T +#1)42) ¢ ANDe(MONTH({I)=ITMEL) oEQe 1) KOIF=4
TF(ITME3¢EQa {NONTH( T +1)+3) ¢ ANDe ITME14EQeMONTH(T)) KDIF=4
CONTINUE

IF(ITME L eEQeMONTH(12) e ANDe ITME34EQeNONTH( 1))} KDIF=1}

IF(ITME L oEQeM INTH( 12) e ANDe { ITME3=NONTH(1))eEQel ) KDIF=2
IF(ITME 3eEQeNONTH( 1) ¢ AND e (MCNTH(12)=ITMEL) ¢EQel) KDIF=2
IF(ITME3oEQeNONTH( 1) s ANDs (MONTH(12)~ITMEL ) sEQe2) KDIF=3
IF(ITMEJeEQe {NINTH(1)+1) ¢ANDe (MONTH(12)-ITMEL)eEQel) KDIF=3
IF(ITME JeEue (NONTH{1)#2) ¢ ANCe ITME1 ¢EQeMONTHL{12)) KDIF=3
TF(ITME 3eE QeNONTH( 1) ¢ ANDe (MCNTH(12)~1TME1)eEQe3) KDIF=4
IF(ITME2eEQe (NINTH(1)4+1) sANDe (MINTH(12)-ITMEL1)+EQe2) KDIF=4
TF(ITME3EQa (NINTH(1)#2) e ANDs (MONTH( 12} -1TME1)eEQel) KDIF=4
IF(ITMCE3eEQe{HNONTH{ 1) +3) e ANDe ITMEL14EQeMUNTH(12)) KDIF=4
DATAL=DATAL+244*FLOAT(KDIF)

CALL OBJCTGIAMODE ¢XIXs4S5es1151e9904)

IF(NSSSeCUel) 30 TO 405

PRINY 123+XIX

FCRMAT (IH 2F540)

CALL SETSMG(AMIDEs244+0e¢)

CALL SUBJEG(AAIDE, DATAZ,0e¢DATALyLe)

CALL LEGNDG(AMNDE 170693006195y SHHOUIS)

CALL LEGMOG{AMUIDE+1706+s9es4s4HDATE)

CALL LEGNDG(AMDOCE+170es 820y 29 2HXY)

CALL LEGNDG(AMODE+170e+070s 29 2HLM)

CALL LEGNDG(AMODEs170es52e92¢ 2HRR)

CALL LINESG(AMOCEsS,BUXX+BOXY)

Figure D-3. Subroutine DATAPT (2 of 6)
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[+3:1-1:]
0889

0891
0892
0893
0894
0898
aa99
0900

0901
0902
0903
0904

0905
0906
0907
0908

0909
0910
0911
0912

-0913



SN
ISN

ISN

ISN

ISN

ISN
1SN
ISN
ISN
ISN

ISN
ISN
ISN
1SN
ISN
18N
ISN
1SN
ISN
I8N
ISN
1SN
ISN
1SN
ISN
I8N
1SN
18N
) $:11
18N
1SN
ISN
ISN
Isn
ISN
ISN
ISN
1SN
1SN
1SN
18N
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN

Q136
01348

0140
orat
0143

0144

0145
0146
0147
0148
0149

0150
o151
0153
0154
0155
0156
0158
01560
0162
0164
0165
0too
0167
o168
0169
0170
0171
o172
0173
0175
o177
0t 78
oLy
otso
o181
o182
0183
0184
0185
01086
0137
0149
0190
0191
o192
Q19
o194
0195
0196
0198
0200

IFINSS3eEQel) GC TO 80O
PRINT 123, XIX
DAFAG2DAT A2
XDIF=DATA1~-DATACZ
IF(NSSSeEQe 1) GI TN 406
PRINT 123, XIX

€ SUBTRACT END AND START HRS FOR TOTAL

406

JOIFF=XDIF

C INTEGER BIFFERENCE CF HRS

222

DATAS=DATA2

PRINT 222, JDIFF

FORMAT (1HO,15)

IDAT2=DATA2

CALL NUMBRG(AMODE s XNOGRMZ ( AMUDEs DATAS) 9306424 IDAT2)

C PBINT TO COUNT FRIM FOR NEXT TIME LABELS

227

224

458

7¢0
594

JOIFF=JDIFF+1

IF(MANY+EQel) JUDIFF=JDIFF/4

DO 700 I=1,JDIFF

DATA4=DATA4+140

DATAS=DATAS+140

IF{(MANYeEQel) DATAG=DATA4+3,0
IF(MANY+EQe1l) DATAS=DATAS+340

IF (DATA44GEe2440) GO TO 22¢

IF (DATASeGE«DATAL) GU TO 594
IDAT4=0DAT A4

CALL NUMHRG{AMOLE «XNORMZ(AMODEs DATAS)+30es2+IDATS)
6C TO 700

DATA4=DATA4=2440

DAY10=0DATA9+1.,0

WRITE(0»2) DATLIO,ITMEL

DC 4538 tL=1,12

LTME4=DATI10

LTHME=L TME a—MONTH(LL)

IF (LTMEWEQeleANDeLLeEQe12) DAT10=NONTH(1)
IF (LTYMEeEUWs LoeANDeLLoNES12) DATIO0=NONTH(LL+1)
CONTINUVE

DATA9=DAT IO

XPOS=XNORMZ(AMIDE s DATAS )
XPOF=XP0S~13,

IDATIO=DATI1O

CALL JUBJCTG(AMODE oXIX 145e+ 118209904 )
CALL NUMBRG( AMIDE 4 XPOS+9es0s IDAT10)
CALL QJJICTGI{AMODE s XIX445ev115109904)
WPITE(oe2) DATIO-,ITMEL

FORMAT (irt +FIe2+10)

IF (CATAS«EWsDATAL) GO TO 5%6

GC TO 227

CONTINUE

IDATa=DATA4

XHREND=XNCRMZ (ANCDE,,DATAS)

GALL UBJCTG(AMODE +XI1X+45e4118244904)
CALL NUMBRG( AMODE ¢ XHREND» 30es 2+ IDATG )
CALL OBJCTG(AMIDE +XIXs45e91151e9904)
IF (INDTEeEuel) GU TO 305

IF (ISTOP.EQel) GO TO 1

IF (INDTESEQe 3) GN TO 305

Figure D-3, Subroutine DATAPT (3 of 6)
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0950

0954
09S5S

0957
0958
0959

0965
0966

0967
0969
0970

0971

097s
0976

0977
0978
0979
0980
0981
0982
0983

0987
a988
0989

0991
0992
0993



ISN
ISN
I8N
ISN
1SN
ISN
ISN
ISN
‘I8N
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
1SN
18N
ISN
18N
ISN
I8N
ISN
ISN
ISN
isSN
ISN
1SN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
1SN
ISN

ISN
_ISN
1SN

ISN
ISN
ISN
ISN
ISN

0202 59%
0203
0205 596
0206 302
0207 305
0209
0211
0213
- 0215
o216 597
o218 202
0220
o222
0223
0224
0225
0226 203
0228
0229
0230
0233
0232 110
0234
0236
0238
g240
0242
0244
0245 114
0247
0248 15
0250 598
-0252
0254
02506
0257 599
0259 600
0260
o261
0262
0264
0260
0206
0270

0272
0274
0270

027y

0280
0282 Sob8
0283
0285
0287

K=K +1
IF (KeGEe1300) GJ TO 450

READ (B3+,302) ENDTPELITIMES(K) +ITIMEQIK) +ITYPELK)

FORMAT (1Xs A4y 3Xs I6s 1Xs T4y 1X, I2)

IF (MDIFeEGe0) GI TO 612

IF (ENDTPECEQeSORTST) GO TO 911

IF(ITIMES(K)«LT+ITMEL) GO TO 596

IF (ITIMEB(K)eEQWeITMEL) GN TO S97

GU Ye 202 ’

IF (ITIMEY(K) «LTeITME2) GO YO 596

IF (KeEQel) GO TI 598

IF (ITIMEB(K)EQeITIMES(K=~1)) GO TN 203

LM=0

IRR=0

IXy=0

GO TO 598

IF (ITIMES(K) «EQeITIMES(K=1)) GO T3 110

LM=0

1RR=0

IXY=0

GO TO 598

IF (ITYPE(K)EQeTITYPE(K=1)) GO TN 595

IF (ITYPE(K)eEQel) GI TO 114

IF (ITYPE(K)eEQe9) GO TO 114

IF (ITYPE(K)eEQe2) GO TO 115

IF (ITYPE(K)sEQe3) GO TO 115

IF (IXYeEQel) GN TO 59S

GO TO 598

IF (IRR.EQel) GO TO 595

GO YGC 598

IF (LMeEQetl) GO TN 595

IF (ITIMES(K)+LT+ITME3) GO TO 600

IF (ITIMES(K)+GT4ITME3) GO TQ 811

1P (ITIMES(K).EG.ITME3) GO TN 599

GC TO 600

IF (ITIME9Q(K)«GTelTME4) GO TC 811

XTI=0e%

LOIF=ITIMES (K)=ITMEL

00 508 III=1,11

IF (ITMEL1eEUeMONTH(ITII) ¢ANDSITIMEB(K) sEQeNDONTH{ITIT+ 1)) LDIF=1

IF (ITMELeEQeMINTH(III ) eANDe( ITIMESB(K)=NINTH(IT1I41) )eEQel) LDIF=2
IF ((MONTH(III)=ITMEL)eEQe]l eANDSITIMEB(K) eEQeNONTH(III®#1)) LDIF=2
TF(ITIMES (K)o EQeNONTHIITI+1 ) e ANDo (MONTH(III)}=ITMEL) ¢EQe2) LOIF=3
IF(ITIMESB(K) eEQe(NNNTH(ITI*+1)+1)¢ANDe(MONTH(III)=ITMEL)eEQel)
1-LOIF=3

TFCITIMES(K) oEQa(HONTH(ITI+1)+2)oAND+ITMEL s EQeMONTH(III)) LOIF=3
IF(ITIMEB(K) e EQeNONTHITIT+1)e¢ANDe(MONTH(ILITI)=ITMEL) oEQe3) LDIF=4
TF(ITIMEB(K) e EQe (NONTH(ITI+1)41)eANDe(MONTH(TIII)=ITMEL) sEQe2)

1 LDIF=4

IF(ITIMEB(K) eEQe(NOMTHITITIT4#1)+2) e AND4(MONTH(IIT)-1TMEL)eEQet)
1 LOIF=4

IF(ITIMEB(K) eEQe(NONTH(TII+1)+3)eANDeITMEL4EQeMCNTH(TIII)) LODIF=0a
CONT INUVE

TF(ITME L sEQeMINTH(12) « ANDe ITIMESB(K) ¢EQeNINTH(1)) LDIF=1

IF(ITME 1 e EQeMINTH(12) e ANDe ( ITIMESB(K)=NONTH(1)}eEQel) LDIF=2
TF(ITIMES(K) e EQeNDNTH( 1) e ANDe (MONTH( 12)~ITME1)eEQel )} LOIF=2

Figure D-3, Subroutine DATAPT (4 of 6)
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ISN

ISN
ISN
ISN
1SN

ISN
1SN
ISN

ISN
SN
ISN
ISN
ISN
ISN
ISN
1SN
ISN

ISN
1SN
1SN

ISN
ISN
ISN
18N
1SN
188
ISN
18N
ISN

1SN
ISN
ISN
1SN
1SN
ISN

TSN

ISN
18N
1sn
ISN
ISN
ESN
ISN
ISN
ISN
ISN
1SN

9239
0291

0295

0299
0301

0304
0308
03006
80304
0309
0311
0312
0313
0314
0315
0310
o317
0318

0319
0320
0322
e323
0325
o3av
0329
0330
0332
0334
0335
0330
0337
0338
0349
8340
0341
0342
0344
0345

8346
0347
0348
0349
0350
0351

0353
0355
0356
0357
0358
0359

333 FORMAT (1R

IF(ITIMES(K) e EQeNONTH( 1) e ANDe (MONTH( 12)=ITME1)eEQe2) LDIF=3
IF(ITIMEB(K) o EQe (NONTH( 1) 41)sANDe(MONTH(12)=ITMEL1)eEQel) LOIF=3
LELITIMES(K ) o EQe (NONTH( 1) +2) s ANDaITMEL 2aEQaMONTH(12} ) LDIF=3
IF(ITIMES(K) eEQeNINTH( 1) e ANDe (MONTH( 12)=-1TMEL)eEQe3) LDIF=4
FFLITIMES(K)IeEQe (NONTH( 1) 41 ) e ANDo{MONTH(.12)-ITMEL)}EQe2) LDIE=4
IF(ITIMEB(K) «EQe(NONTH( 1) +2) s ANDe{MONTH(12)~1TMEL)eEQel) LDIF=4
IF(ITIMES(K)eEQe(NONTH( 1) +3)s ANDa ITMEL1 +EQeMONTH(12}) LDIF=4

C TO GET TOTAL NUMBER OF DAYS

LVIMEQIXK)ISITIMEG(K) +24008LD1IF
IHRS=ITIME9(K) /100
MINUTS=ITIME9(K)~=IHRS*100
YTI=FLOAT(IHRS) +FLNAT(MINUTS) /60,

889 IF-(ITYPE(K)«EQel) 6D TO 601

IF (ITYPE(K)eEQe¥) GO TC 601
60 10 9u2

601 JJ=JJI+1

RR{JJ)=YTI
IRR=1

602 ITIMEI(K)=ITIMEI(K)=2400%LDIF

GD TC 595

612 CONTINUE

MDIF=%

SHIFT FIRSY DATE T2 THE LEFT ON ALTITUDE PLDT TO ELIMINATE DATE OVERRUN

XPOSSE=XNJIRMZI(AMOLELCATA2)
IF(NSSO0+EQe 1) XPOSS=XPO5S5=-38,

CALL NUMBRG( AMODE+XPOSS+9e 96+ ITMEL)
IF {INDTEWEQe3 ) GO TO 811

IF (INDTE+EUel) GO TO 811

IF (DATAL+EQeDATAZ) GO TN 81l

GO TO 596

992 If (ITYPE(K)eEQe2} GO TO 993

IF (ITYPE(K)eEQe3) GO TO 993

J=Jet )
XY(J4)=yT1

Ix¥=1

GO TO o002

993 L=L+1

DCOS(L)I=YTI
L=
60 TO o002

811 IF (KoEQel) GN TN 812

PRINT 333+sJJsLsJ

1ITRACK PASSES PLOTTEDZ2XsT695Xe 17HXY PASSES PLOTTED.2Xe16)
€3 70 1

812 CALL LEGNLUG(AMUIDE490e948e923+23HNO DATA FOR THIS PERIOD)

PRINT 855

855 FUORMAT (1H ,10Xs25HND PASSES FNR THIS PERIOD)

157ToP=1

615 IF (ISTOPeNEel) GO TO 595

1-FF (Jetie0) GO 1O 100
XTI=0e73

11 M=Me1d

CALL SETSMG(AMODE.14+04)
CALL NUMBRG(AMODE XY (M) o XTIs—1,4 1H¥)
CALL SETSMG(AMDCEs14+30)

Figure D-3. Subroutine DATAPT (5 of 6)
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210X ¢ 31 HRANGE/RANGE KATE PASSES PLOTTEDs2X+16e5X s 24HMIN

1038

1046
1047
1048
1049
1050

10S3

1055

1059
1061

1063
1064
1065
1066
1067
1068
1069
1070
1071
1072

1074
1075
LQz6

1078
1079
Laa0
10812
1082
1083
1084



ISN
ISN

ISN

ISN
ISN
ISN

1&N
iSN
ISN
ISN
TSN
ISN
ISN

ISN
1SN
ISN

1SN
ISN

1SN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
TSN
ISN
ISN

108

12

13

414

IF (MeEQeJ) GU TO 100
GO TO 11

M=0

IF (LeEQe0) GO T2 13
XTI=0e5

M=M+1

CALL SETSMG(AMOCE.14+04)
CALL NUMBRG{AMODE s DCOS(M) s XTIs=191H*)
CALL SETSMG(AMODEs144s3e)

IF (MeEQeL) GO TO 13
GO TO 12

M=0

IF (JJeEQe0) GO TO 111
XTI=0e25

M=Me |

CALL SETSMG(AMODEs+144+04)
CALL NUMBRG(AMIDEsRR(M) ¢+ XTI s—141H¥)
CALL SETSMG(AMODEs 14434}

IF (MeEGeJJ) GO YO 111
GO TO 14

C *= BEGIN OCPLTJ3 SEQUENCE

911

3400 FORMAT (00OH REQUESTED TIME SPAN T BE PLOTTED EXCEEDS OBSERVATION T

450

PRINT 3400
1IME )
REwWIND B3

CALL EXITG(AMODE)

sTeP
ITIMES(S0)=ITIMEB(K=1)
ITIMEQ(S0)=ITIMEY(K-1)
ITYPE(SO)=ITYPE(K=1)
K=50

GO 70 295

REWIND B3

RETURN

END

Figure D-3. Subroutine DATAPT (6 of 6)
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1086
1087

1089

1090
1091

1093
1094
1095
1096
1097

1100
1101

1173
1174
1175
1176
1177

1179
1180



ISN

SN
ISN

ISN
ISN
ISN
1SN
ISN

ISN
ISN
IsN
ISN
TSN
TSN
ISN
18N
ISN
I8N
ISN
18w
IEN
ISN
ISN
ISN
ISN
1SN
ISN
1SN
ISN

20e1 (AUG 1) N8/3060 FORTRAN H

0003

0004
0005
9000
0007
o008
0010

0012

0013
0014
0016
0018
0020
0022
0024
0026
0027
0029
0030
o003t
0032
0033
0034
0036
0037
0038
0039
0040
0041

COMPILER OPTIONS - NAME= MAINsOPT=02.LINECNT=58+SIZE=0000K,

SIURCE s EBCDICsNUILIST, NODECK s LOAD ¢MAP4NOEDIT , 1D, XREF
SUBRAGUTENE TIMFEK (JKs JNODTED
COMMON ITIMES(9999) s ITIMEF(9999) 4 ITYPE(9999) ¢ MHCURS(100) +PANGES(10
10} yERRORES0 )-wERRORI {50) y ERRCR 2( 50 ) +RANGE 7( 30 )+ HOUR2(-30).ABSI C(30)
1+ ABSIC1(30)yABSIC2(30) 4 11DAT, TIDATL,IH
COMMON ERRLO1,ERALO2,ERALDI JERPRI L+ ERRNI2,ERRHI 3
COMMCN AMODE (20015 CONs MANY,LOG
COMMON NSS51 rNSS2INSSI NSS4y NSSE o NSE6vASVATvB 3986+ IXEY
INTEGER AS, A7, B3, B85
IF(NSS5EQel) GB TO 407
PRINT 200,JK
200 FORMAT (1H +11HCD INDEX 1S.16)
407 CALL LEGNDG(AMODE 123743+900es70s 7OHNNUMBERS ON CURVE INDICATE UNIVER
1SAL TIME IN HIURS ALONG THE TRAJECTORY)
DN 10 I=1,JK
IF(INITE oEQe0 e ANDeLOGeEQeO) YIY=YNIRMZ(AMODE,ERRDR(.1})
IF(JNDTE oS We 0 ANCeLOGsEQel) YIY=YNORMZ{AMODE,ALOG10(ERROR(I)))
IF(UNDTEeEQe 1 e ANDeLDGEQeO) YIY=YNOIRMZ(AMODE +ERRORL (1))
IF(JINDTEeEQe 1eANDeLOGeEQel) YIYSYNIRMZ{AMODE+ALOGIO(ERRORLI(1)})
IF(INDTEGEQe 20 ANDeLOGeEGe0) YIVEYNIRMZI(AMODE +ERROR2LID)
IF(JNDTE ¢EUe2e ANCeLDGeEQel) YIYSYNIRMZ(AMIDE,ALOGLO(ERROR2(1)}))
XIX=XNORMZ({ AMODE +RANGES (1))
IF(NSSbHe£Qs1) GC TO 4C8
PRINT 1004XIX,YIY
100 FORMAT(1H >2F0s0)
408 CONYINUE
XIX=XIX=3e
YIY=YIY+15.
IF(NSS50EQel) GO T 409
PRINT 101 +MAIURS(T)
101 FORMAT(1H +13)
409 CALL NUMBRG(AMIDE s XIXeYEYs 2y MHIURS(T))
10 CONTINUE
RETURN
END

Figure D-4, Subroutine TIMTCK
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0009

1187
1188

1191

1209

1211



LEVEL

ISN

ISN
ISN

I8N

ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
1SN
1SN
-ISN
ISN
ISN
ISN
1SN
ISN
1SN
ISN
ISN
ISN
ISN
ISN

ISN
ISN

20e1 (AUG 711}

US/360 FOFTRAN H

CCMPILER CPTIONS - NAME= MAIN,OPT=02,LINECMT=58,SIZE=0000K,

- 8002

0003

0004
0005
0006
0007
0008

0009
0010
Q0012
0014
ootio
0013
0020
0022
0023
0024
0020
0027
0023
002y
0030
0031
0033
0034
0035
0036
0037
0038
0039

100
410

101
41t

10

50URCE|EBCDIC.NDLlSTuNQDECK|LOAD.”AP.NUEDXT.!D.XRE£

SUBROUTINE ALTEK(KJ» JNDTE)

COMMON ITIMEB(9999) 4 ITIMEI(9999) s ITYPE(IY99) s MHCURS(100) +RANGES{10
10)+ERROR(50),ERRIRL(50)+ ERRCR2(50) +»RANGE7(30)+1HOUR2(30),ABSIC(30)
1+ABSIC1(30)+ABSIC2(30)oITIDAT+IIDATLIH

COMUON ERRLIILERRLO2+ERPLO3LERRHY 1, ERRHI2,ERRHNI 3

CCMMON AMODE(200)» CONsMANY,,LOG

COMMON N3S1eNES2,NSSIINSSG s NSSS4NSSOsA5sAZ4B3e85.1X1Y

INTEGER AS5s A7, 83, 85

CALL LEGNDG(AMODE»2374+900e991s 91HNUMBERS ON CURVE INDICATE RADIAL
1 DISTANCE FROM CENTER OF EARTH ALUNG THE TRAJECTORY KM%1000)

DO 10 I=1+KJ

IF(IJNDTE+EQeO ¢ ANCoLOGeEQeO) YIY=YNIRMZ(AMODE, ABSIC(1))
IF(INOTESEQeQO e ANDLDGeEQal) YIVY=YNORMZL{AMODE +ALOG10(ABSIC(1)1))
IF(JUNDTESEUe 1s ANDeLOGeEQe D) YIY=YNNRMZ(AMNDE,ABSIC1(1)}
IF(UNDTE eElGe 1 s ANDeLOGsEQel) YIY=YNNRMZ(AMODE,ALOGIQ(ABSICI(1)))
IF(JUNDTE«EQe 26 ANCelLDGaEQeO) YIY=YNNRMZ(AMODE,ABSIC2(1))
IF(IUNDTE eE Qe 26 ANDeLDGeEQe 1) YIY=YNORMZ(AMODE,ALOG10(ABSIC2(I))}
HOURZ=FLOAT ( IHOUR2(I))

XIX=XNORMZ (AMODE s HDUR2)

IF(NSSSeEQel) GC T3 410

PRINT 100,XIXsYIY

FORMAT (1H sF0e0sF6e0)

CONT INUVE

XIX=XIX=12e

YIYayYIv+is.

IF(NSS54EQel) GO TI 411

PRINT 101sRANGE7(Y)

FORMAT (I «F10e4)

IRAN7=RANGE7 (1)

CALL NUMBRGUAMODE W XIX»YIYs 3, IPANT)

CONT INVE

RETURN

END

Figure D-5, Subroutine ALTCK
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0009

1219

1223

1234
1235

1237
1238
1239



LEVEL

SN
1SN

ISN
ISN
ISN
ISN
ISN

ISN
1SN
ISN

ISN
TeN
1SN
1SN
ISN
18N
1SN
18N
ISN
18N
1SN
IsN
ISN
SN
ISN
TSN
ISN
Is~n
1SN
ISN
ISN
1SN
1SN
ISN
ISN
SN
1SN
ISN
ISN
ISN
1SN
TN
ISN
ISN
ISN
ISN
ISN

20e1 (AUG 271)

057360 FORTRAN H

COMPILER OPTIONS - NAME= MAINsOPT=02+LINECNT=58,SIZE=0000K,

2002
0003

8004
0005

0007
0008
0009
o010
0011
0012
0013
0015
0017
o018
0019

0021
0023
0025
0026
0027
oo2s
0029
0030
00432
0034
0035

0037
0038
0039
0041

0043
00ae
0045
00a7
0049
0050
0052
0053
0054
00535
0030
0057
0053
9060
0061

0062
0063
0064
0065

45

S8

58

60

80

SUURCE+ EBCDICoNOLIST s NODECK sLLOAD sMAP , NOEDIT 4 1D ¢ XREF
SUBRQUTINE TITLES (MTYPE,MSKIR) 1241
COMMCN ITIMES(9999) s ITIMEI(Y999) s ITYPE(9999) ¢MHOURS(100) yRANGES(10
10) sERRUR(50) s ERROR1(50)  ERROR2( 50 ) s RANGE7(30 ) oI HOUR2({30) ¢ ABSIC(30)
1,ABSIC1(30)sASSIC2(30)IIDAT,TIDATL IH 0009
CGMMON ERRLO1+ERRLOZ,ERRLO3s ERRKI L, ERRHIZ,ERRHI 2
COMMON AMODE (200) s CONy MANY,LOG
COMMEN NSE1sNSSZINS S+ NESA s NSSLINSSHeAL . AZHIBS IXIY
DATA INCRDsJSYIUT/5,6/

DATA 1YDARK/1/»YLABEL/1e/

INTEGER AG, A7, H3, 85

REAL®S SNAME

CALL OBJCTG(AMODE 2040+ 14509 11610s9530)
EALL PAGEGEAMIDE 0sivl)

IF (MSEKIP.EWeE) GO TO 2001 1250
IF (MSKIP.EQebd) GO TO 50 1281
GO TO (35,4095 )MTYPE

YBeYB1

YT=YT1

YGRID=YGRIDI

IF(LOGeEGe0) 1YCARK=YLABLI/YGRIDI
IF(LOG.EC+0) YL ABEL=YLAB1
FMTY=FMTY 1

GO TO o8

Ye=vge

YT=vy¥2

YGRILD=YGIIDZ

IF(LDOGeEQe0) TYDARK=YLAB2/YGRID2
IF(LOGECs0) YLABEL=YLAB2
FMTYSFMTY2

GO TG o8

Ya=Y83

YT=YT3

YGRID=YGSIIDJ

IF(LOGeEQs0) IYDARK=YLAB3I/YGRID3
IF({LOGeEQe0) YLABEL=YLAB3
FMTY=FMTY3

CONT INUE
IF (MSKIP4EUe0) GO T9I 60 1255
IF (MSKIP.EWe2) GO TO 8O 1256

CALL SUBJEG(AMODE+OesYBe24esYT)

IF(LOGeEQe 1) CALL SETSMG{AMUDE,s24ele)

CALL SETSMG(AMIDE+14,+04)

CALL GRIDG(AMODE+e5+YGRID»2, 1 YDARK)

CALL SETSMG(AMODE.1453e)

CALL LASELG(AMODEOslee0s2)

GO TO Yo 1259
CALL SUBJEG(AMODE+XRsYBeXLsYT)

IF(LLOGeEQs 1) CALL SETSMG(AMUDE,Z24sle)

CALL SET3MG(AMODEY144+04)

CALL GRIDG(AMODE +=XGRIDsYGRID, I XDARK s T YDARK )

CALL SETSMG(AMODEs14+34)

CALL LABELG(AMOCE+0+s=XLABEL,0,FMTX)

GO TO 90 1263
CALL SUBJEG(AMIDEsXLsYBsXR4YT)

Figure D-6. Subroutine TITLES (1 of 3)
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ISN 0066 IF(LOGeEQel) CALL SETSMG(AMOUDE.24ele)

ISN 0068 CALL SETSMG(AMIDE,144+04)
ISN 0069 CALL GRIVDG(AMODEXGRID,YGRICY IXDAHK s IYDARK)
ISN 0070 CALL SETSYMG(AMODEs14s3e)
ISN 0071 CALL LADELG(AMODE 0 » XLABEL»OsFMTX)
ISN 0072 90 CALL LABELG(AMODE s1sYLABEL ¢ 0sFMTY)
ISN 0073 GO TO 200
ISN 0074 50 READ(INCQDs100) CONJSNAME. ISAT, TRUN,LCG s MANY
ISN 0075 100 FORMAT (Al+iXsABeIXsI541XeT00lXellelXeIl)
ISN 0076 WRITE(JSYOUT +9100) CUN,SNAMEs ISAT, IRUN
ISN 0077 G100 FORMAT (IH »0XsAle2XsABs 1XsI5e2Xs10)
ISN 0078 READ (INCRD»101) XL sXReYELsYB2+YB34YT1sYT2,YT3
ISN 0079 101 FORMAT(8F10.0)
1SN 0080 WRITE(JSYOUT » 300) XL sXRsYBLoYB2eYB3sYT1,4YT2,YT3
ISN 0081 300 FORMAT(IH ,8F10e3)
1SN 0082 PEAD(INCRDs102) XGRID»XLABELyFMTX
ISN 0083 102 FORMAT(2F 10e0.F3a1)
ISN 0084 IF(XGRIDeNEsOe) TXDARK=XLABEL/XGRTD
ISN 0086 REAVD(INCRD1104) YGRIDIyYGRID2+YGRTD3,YLAB1+YLAB2.YLABI,

1 FMTY1 FHATY2,FMTYJ
ISN 0087 104 FORMAT(6F 1060 +3(F3elsiX))
ISN 0088 READ(INCR0,105) EFRRLOLERPLC2,ERRLO3IERRHILJERRHIZ, ERRHI3
1SN 0089 1CH5 FCRMAT(6F1060)
ISN 0090 READ 103,11DAT,1IDAT] 1330
ISN 0091 PRINT 9103, 1IDAT,1IDATI
ISN 0092 G103 FORMAT (6X+2(5X+16))
ISN 0093 READ 1334 1331
ISN 0094 133 FORMAT(14) 1332
1SN 0095 103 FORMAT (T0,1X+16) 1333
ISN 0096 CALL SETSMG(AMUDEs1443e)
ISN 0097 CALL SETSMG(AMODE 41004 3e)
ISN 0098 CALL SETSMG(AMUCE1044=e75)
ISN 0099 200t CONTINUE
ISN 0100 CALL SETSMG(AMIDEs45e1e5)
ISN 0101 CALL LEGNDG(AMODE 35624 +80000 14, 14HPERIOD COVERED)
ISN 0102 CALL SETSMG(AMODE 145+ 75)
ISN 0103 CALL NUMBQG( AMICE 162249 700es0¢ 1 IDAT)
ISN 0104 CALL MUMBRG{AMODE +092¢+700e+6+11DATL)
ISN 0105 200 CALL NUMBRG({AMODE«937e¢+ 10000964 ISUN)
ISN 0106 CALL NUMBRG(AMODE,»913e0980es5s ISAT)
1SN 0107 1F (MEKIP.ZQeSeORsMSKIPeEQet) GC TO 30 1364
ISN 0109 IF(MTYPE«EWe2) GO TO 20
ISN 0111 TF(MTYPE ¢EQe 3} GO TO 25
ISN 0113 CALL SETSMG(AMIDE+H0,2704)
I8N 0114 CALL LEGNDG(AMIDE 414209900041 99 19HRADIAL COMPONENT KM)
ISN 0115 CALL SETSMG(AMIDE.5040e)
ISN Ollo 30 TG 30 1368
ISN 0117 20 CALL SETSMG(AMUDE.504270e)
ISN 0118 CALL LEGNDG(AMICE+1420+90040¢40,

1 40HCOMP 1N DRBe PLANE NORMAL TO RAD CUMP KM)
ISN 0119 CALL SETSMG(AMIDE 50404 .
ISN 0120 GO TO 30 1371
ISN 01214 25 CALL SETSMo(AMIDE+5042706)
ISN 0122 CALL LEGNDG(AMIIDE s 1420 +9006 029 29HCOMP NIRMAL TO ORBIT PLANE KM)
ISN 0123 CALL SET3MG(AMODE 50400
ISN 0124 30 CALL SETSMG(AMOCE+45.145)

Figure D-6. Subroutine TITLES (2 of 3)
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1SN

SN
ISN

ISN
1SN
ISN
1SN
ISN
ISN

SN
ISN

o123

or26
0127

o128
6129
0130

0132
0134

0135
0136

CALL LEGNDG(AMODE ¢+ 2446498009324 32HORBITAL UNCERTAINTY ESTIMATE FOR
1)
CALL SETSMG(AMUDE+4S4075)
CALL LEGNUDG(AMIDEs20ce s 100003348 4HMISSION AND TRAJECTORY ANALYSIS
1 DIVISINN, GOUDARD SPACE FLIGHT CENTER RUN DATE)
CALL LEGNUG({AMUDE +849¢9 9806106y 16H { »
CALL SELTSMG(AMDDBE 1454145)
CALL LEGNDG(AMIDE 777449804y 8s SNAME )
CALEL SETSMG(AMOBE+4bee75)
IF(MSKIPWsEUe LoNFReMSKIPeEQeSe IR MEKIPGEGe6) GO TO 40
CALL LEGNIG(AMODE+412e¢91210354,
1 S4HRADIAL DISTANCE FROM CENTER UF EARTH * 1000 KILOMETERS)
40 RETURN
END

Figure D-6., Subroutine TITLES (3 of 3)
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LEVEL

SN
ISN

ISN
ISN

18N

ISN
ISN
1SN

ISN

ISN
1SN
1SN
ISN
ISN
1SN
ISN

ISN
ISN
I8N
1SN
ISN
ISN
ISN
I8N
ISN
ISN
ISN
1SN
ISN
1EN
ISN
18N
ISN
iSN

ISN
ISN
ISN
ISN
ISN

ISN
ISN

ISN

2061 (AUG 71) 08/ 360 FNRTRAN H
COMPILER CPTIUNS - NAME= MAINsUPT=02,LINECNT=58451ZE=0000K,
SOURCE EBCOTCyNIL IST, NODECK s LOAD ¢yMAP e NOEDIT s 1D XREF

8802 SUBROVTINE TAPES(IBLARP)

0003 COMMCN ITIMLE3(9999) 2 ITIMEI(9YIR I ITTYPE(9999) +MHUURS(100) +RANGES(10
10) yERROR(50) s EQAROPL(50) s EPROR2(50) 4 RANGET(30) 9 THOURZ(30),ABSICL(30)
1+ABSICI{30)sABSIC2(30)+I1IDAT,IIDATLIH

0004 COCMMON ERILILIERRLO24+ERRLOIWEPRKNILERRHIZLERRHL I

0005 COMMCON AMIDE (200) s CONsMANY,LOG

€% BEGIN BCPET 3 SEQUENCE
0006 CUMMUON NSS1eNSS2¢NSS3,NSSAsNESH NSSOsAD AT H3.85, IXTY
C & END OCPLT3 SEQUENCE

0007 REAL * d TAPE.SCRTST

0008 DIMENSION TAPE(25),1IFILE(25)

0009 DATA S)IRTST/8H /

G = BEGIN OCPLT3 SEWUENCE

0010 INTEGER ASs A7y B3s 8BS

C ® END OCPLTJS SEQUENCE

ov11l IF (IBLAP.EQs0) GO T2 60

0013 IF (IBLAP.EQs1) G TO 80

0015 D0 10 I=1.25

00tL6 READ 190y TAPE(T)IFILE(T)

0017 PPINT 9190, TAPE(1),IFILE(])

0018 S190 FORMAT(7X,A0sS5Xs12)

0019 190 FORMAT (A6,1X,12)

0020 IFf (TAPC(I}eEQeSTIRTST) GO TC 20

0022 10 CCNTINUE

0023 20 DO 30 J4=1.25

0024 QEAD 190 TAPE(J)HIFILE(JI)

0025 PRINT 9190 »TAPE(J)HIFILE(D)

0026 IF (TAPE(J)eEUeSNRTST) G2 TO 40

0028 30 CONTINUE

0029 40 J=J-1

0030 1CoP=1

0031 IDC2=1

0032 IvCc=1

0033 1oc=1

0034 GC TO 209

0035 60 ICIP=1COP+]1

0030 IF{ICOPSTSIFILE(IVC)) GND TO 600

0038 50 T2 200

00139 600 IVC=IVC+l

0040 IF(IVCeEUeLl) 30 TO 199

0042 1CarP=1

C * BLGIN OCPLTJ3 SEQUENCE
€ = ADVYANCE A5 TU EOF

0043 dACKSPACE AD

0044 3540 READ (A5 104,END=3550)

0045 104 FORMAT(7XsA4)

00s0 @0 T3 3540

0047 2550 CONTINUE

C *® END NCPLTJ3 SEQUENCE

0048 PRINT 250.TAPE(IVC)

0049 250 FORMAT( 1H1,26HOPERATOR PLEASE MOUNT TAPE,2XeAbs 2Xs20HON A-5 AND HI
17 START)

C PAUSE

0050 GO TC 200

Figure D-7, Subroutine TAPES (1 of 2)
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0009

1408

1410
1411
1412
1413

1415
1416
1447
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1419
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1421
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1426
1427
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1429
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1432

1433
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I SN
ISN
{SN

ISN
ISN
ISN
ISN
ISN

0031
0052

0055
0056
0058

0060

0061
0062
0063

0064
0065
0066
0067
00068

H0 1DC2=1DC2+1
IF (I0C24GTIFILE(IDC)) GO TO 70
GO Y3 200
70 IDC=IDC+1
IF(IDCeGTed) GO TO 199
10C2=1
PRINT 251 sTARPE(IDC)

251 FORMAT(1H1,26HOPERATOR PLEASE MCUNT TAPE+2X+A6s2X+20HON B-5 AND HE

T STARY)
PAUSE
G0 7€ 200
199 PRINT 201
201 FORMAT (1H1,02HALL REQUESTED TAPES HAVE BEEN PROCESSED =
ITERMINATED)
CAtt: EXITGEAMODE)
GO TO 300
200 RETURN
300 STIP
END

Figure D-7. Subroutine TAPES (2 of 2)
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LEVEL 20e1 {AUG 71)

1&N--0002

SN

ISN
ISN
ISN
tSN
ISN
SN
ISN
ISN
ISN
1SN
1SN
isN
ISN
1SN
ISN
1SN
1SN
18N
ISN
ISN
1SN

0003

0004
0005
0006
0067
Joca
0609
0010
0011
0012
0013
0014
0015
0016
00ty
0019
0020
0021

0023

0024
0025
0020

n o

3040
3050

2080

4000

3140

US/ 360 FORTRAN H

COGMPILER OPTIANS = NAME= MAIN,CPT=02sLINECNT=508,S1ZE=0000K,

SOURCE s EUCDICsNOLISTs NODECK 4LOAD ¢MAP 4 NOEDIT, 104 XREF
SUBROUT-INE. BSETAR(NE)
#0CPLT3 SUBRIOUTINE
«FHE- PURPESE—GF THIS SUBROUTINE IS TO BACKSPACE TO THE BEGINNING -
*OF A COMPARE TAPE SESMENT
COMHON ITIMES(9999), ITIMEY(9999) s ITYPE(9999) ¢MHOURS(100) s RANGESL10
10) JEPROR(50) s ERRIR1(50) 4 EFROR2(50) +RANGE7(30)+ITHOUR2(30) +ABSIC(30)
FABSICH( 304, ABSTC2¢30) s TIDATyITDATEvEH
COMMON ERRLO1,ERRLOZIERRLNILEFRKI14ERPHI2,ERRHI 5
CEMMON AMODE (20014 CONs MANY ,LOG
COMMON NSS1sNS32,NSS3eNSSGsNSS54NSS6sA51A74B34B5, IXTY
DATA -CHCK I/ 1H6/
CATA CHCKZ2/1HT/
INTEGER AS, AZ, B3, Bb
DO 3050 I = 1, 34
BACKSPACE NF
READ (NF, 3080) A3COMP
FORMAT (11X, Al)
PRINT 4000, A3CCMP
FORAAT (8H A3COMP=,Al)
IF (A3CIMPLEQeCHCK1eaNReA3COMP4EQLCHCKZ) GO TO 3040
D0 3140 1 = 1, 8
BACKSPACE NF
EAD (NF, 3030) A3COMP
IF (A3COMPeEQeCHCK1 o OF ¢ ASCOMP oEGQs CHCK2) GO TN 3040
OC 3150 1 = t, 15
BACKSPACE NF
RETUSN
END

Figure D-8, Subroutine BSFTAP
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LEVEL 201 (AUG 71) 057360 FORTRAN H

COMPILER CPTIONS - NAME= MAINWIPT=02,LINECNT=58,SIZE=0000K,
3IJRCELEBCDICYNOLIST s NDDECK 4LCAD yMAP, NOEDIT s 1D o XREF

ISN- 0002 SUBROUTINE TCINVO(TIMDUT,, IOUTIM,SEC) 00020
[« 00030

C 00040

< 00050

[ PURPOSE 00060

C THIS MODULE IS DESIGNED TU CONVERT CALENDAR TIME TO INTERNAL 00070

< D00 UNITS (CENTIDAY) AND VICE VERSA anoao

C 00090

C 00100

< 00110

< JYEAS ALWAYS EQUAL TO 1957 00120

C MCNTH ALWAYS EQUAL TO 9 00130

C DAY ALWAYS EQUAL TO 18 an140

C NBROAY  ARRAY CCNTATIMNING THE NUMBER OF DAYS PREVIOUS YO THE ITH 00150

C MONTH 00160

C TIMDUT NUMBER OF DUT'S FO0M 9/18/57 TO THE CALENDAR TIME 00170

< IOUTIM  ARRAY CONTAINING THE YEARSMONTH,DAY+HOUR AND MINUTE OF 00180

C CALENDAR TIME 00190

< 4 USED FOFR LEAP YEARS 0029¢c

C M CJINTAINS THE LAST Tw0 DIGITS OF THE YEAR 00210

C SEC SECINDS OF CALENDAR TIME (LESS THAN A MINUTE) 006220

C K NUMBER OF DAYS FROM 9/18/57 TO JAN 1 OF THE CALENDAR YEAR 00230

C IDREF NUMBER 1F DAYS FRIM 9/18/57 TO THE CALENDAR DAY 00240

C TIMSEC NUMBER DOF DAYS FROM 9/18/57 TO CALENDAR TIME 00250

C CSeC NUMBER OF SECONDS IN THE CALENDAR DAY. 00260

C L SET T 0 If NOIT LEAP YEAR SET TO 1 IF LEAP YEAR 00270

C 00280

C 00290

ISN 0003 REAL *6 TIMDUT,CSEC, TIMSEC 00300
ISN 0004 OTMENSIIN TJUTIM(5), NBRDAY(12) 00310
ISN 0005 DATA N3RULAY 709314594909 1209151+181+2120243+2734304+334/ 00320
4 s JYEAR/ST/WMOINTH/ 9/ 4 JDAY/ 1874 JDREF/0/ 00330

ISN 0006 IF(TIMDUY oGTe 0e0) GO YO 10° 00340
C 00350

C 00360

C tbi-tit-..n-x-x-tkttm«tt-.c‘xtt-t.tQitﬁnt:-t;t.:tttt-itnttctttttttt.ttt#-oo37o

C « 003890

C = CCMPUTES NUMBER OF CENTIDAYS EETWEEN THE REFERENCE DATE AND A 00390

C * REQUESTED DATE 00400

C = 00410

C OB daR A N s e A A AR E AR A kT AR AT IA R RSB A A RID R AR R R 2D AR E S EB KA ER KRB SRBE SRR 00420

< 00430

< 00440

ISN o008 M = MOD(IOUTIM(1)s 1900) = 1 00450
ISN 0009 ISUM = Mx10000+T10UTIM(2)*100+1DUTT.4(3) 00460
ISN 0010 IF (ISJMeGEW H009%1d) GO TN 444 00470
ISN 0012 T IMOUT==100 00480
ISN 0013 RETURN 00490
1SN 0014 444 CONTINUE 00500
ISN 0015 K=104 00510
ISN 0016 IF(4etueB0) K==Zobi 00520
€ COMAUTLS NUMGLER NF DAYS FROM REFLRENCE ODATE YO HEGINNING OF YEAR 00530

ISN 0018 IF(Met Us30 ¢CRe MeEQeS7) GN TO HL7 00540
ISN 0020 OC 1 I= 38¢M 00550

Figure D-9, Subroutine TCONVO0 (1 of 3)
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1SN
ISN

I8N
ISN

ISN
ISN

1SN
ISN

ISN

"ISN
ISN

1SN
18n
ISN

ISN
1SN

I8N
ISN
1SN
ISN
1SN
ISN
ISN

ISN
1eN
1SN
ISN
ISN
TSN
ISN

0022
0022

002%
6026

0028
0029

0036
0031

0032

0033

0034
0035

00306
0037
0048

0049
0040

0041
0042
0043
0045
2047
0048
0049

0050
0051
0052
0054
0050
0057
0058

K=K+300 00560

IF (MOD(I44) «ECe 0) K = K¢} 00570
1 CONTINUE Q0580
C DETERMINES NUMBER NF DAYS FROM THE BEGINNING UF REFERENLE YEAR TO THE 00590
€ BEGINNING OJF YEAR FCR DATE REQUESTED 00600
5€7 4=0 00610
IF ((MID(TUUTIM(1)e4) «EQs O) eANDe (IOUTIMI2) «GTe 2)) 4 = 1} 00620
C ADDS ANOTHER DAY T9 COUNT IF THE PEQUESTED DATE IS A LEAP YEAR AND MONTH00630
C 15 6REATER  THAN -FEBRUAPY 00640
I = I0UTIv(Z2) 00650
IDPEF=K+NBRDAY( I)+I0UTIM(3) «J 00660
C COMPUTES TOTAL NUMBEF OF DAYS FCRM REFERENCE DATE TO REQUESTED DATE 00670
TIMSEC=(IDREF=JOREF ) %86400 +I0UTIM(4)%3600 +IOQUTIM(S)I*60 00680
TIMSEC=TIMSEC + SEC 00690
G COMPUTES TATAL NUMBER OF SECONDS FROM REFERENCE DATE YO REQUESTED TIME Q9700
TIMDUT=TIMSEC/38€440 00710
C DETERMINES NUMBER OF CENTIDAYS BETWEEN THE Twd DATES 0720
RETURN 00730
C 0orao
< 00750
C XA RAr k2 hk A AARKAAER AAB KA KKK SRR RN KEXX TS ERRT R ACKERARE P ERE PR RERAFRREE KRR R+ 00T 60
C + 00770
C * COMPUTES THE CALENDER UAYTE GIVEN THE NUMBER OF CENTIDAYS FROM THE 007890
C * REFERENCE CATE 00790
C = 00800
C S AR AP IAA PR EM KRRV P AU RS AAE PN IR MR R KA SR I PP MA KSR AR AR A S bR hn ke T+ k4200810
C oo820
C 00830
10 CCNTIRUE 00840
CSEC = (DMJID(TINDUT+0e0D=74102))*854D0 00850
C DETEQIMINES NUMBER OF SECONDS LESS THAN A DAY 00860
SEC=DMUD(CSEC+6D1 ) 00870
TOUT IM(5)=0OMOD{CSECs 36D2 )/6040 o880
I0UTIM(4)=C3EC / 300040 00890
C THE ABOVE THREE STATEMENTS DETEFMINE.PESPECTIVELY,THE NUMBER OF SECONDS. 00900
C MIMUTES AND HIURS CF THE REQUESTED DATE 00910
TIMOT=TIMDUT +45787D-7 00920
K=NBRDAY (MINTH) +JDAY+IFIX(TIMDT /100s) 00930
C DETERMINES NUMGER UF DAYS FROM THE BEGINNING OF THE YEAR OF .THE REFERENCF00940
C CATE 00950
TOUTIM(1)=JYEAR 00960
11 L=0 00970
IF(MCD(ICUTIM(L1)44) «EQe 0) L =1 00980
IF (K oLEe(365 ¢ L)) GO TO 12 00990
TOUTIMEL)I=TIOUTIM(1) +1 01000
K=K-3o5=L 01010
G0 TC 11 01020
C THE ABQVE SEGMENT CALCULATES THE NUMBER NF YEAFS FRCM THE PREVIOUSLY 01030
C CALCULATELD NUMubEw= )F DAYS 01040
12 J=0 01050
DO 13 I=2s1¢ . 01060
IF (1 +GEeds) J=1 01070
IF (K eLEe (NBRCAY(I) + J*L)) GO TO 14 01080
13 CONT INUE 01090
1=13 01100
14 IQUTIM(2) = I-1 01110

Figure D-9., Subroutine TCONVO0 (2 of 3)
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1SN
i8N

ISN
ISN

0059
222

0062
0063

C DETERMINES THE MONTH WITHIN THAT YEAR
IF (IsEQe3) J=0
IQUTIM{3) = K= NBRDAY (I-1) ~(J=L)

C DETERMINES THE NUMBER OF DAYS WITHIN THAYT MONTH
RETURN

END

Figure D-9, Subroutine TCONVO (3 of 3)
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LEVEL

ISN

ISN
16N
1SN
ISN
ISN
1SN
ISN

ISN
ISN

IsN

ISN
18N
ISN
1SN
ISN
1N
ISN
18N
TSN
ISN
1SN
1SN
ISN
1eN
1SN
ISN
ISN
I8N
ISN
1SN
ISN

20e1 CAUG 711

0S/7360 FORTRAN H

COMPILES CPTIONS - NAME= MAIN,OPT=02,LINECNT=58,SIZE=0Q00K,

anoan

3000

3001

3010

3100

2001
289
850

20
2125

2129
2124

3130

SOURCE s EBCDICs NOLISTsNODECK s LOAD» MAP, NOEDIT ¢+ IDy XREF
SUBROUFINE ABREAD (ITIMES, LTIMES, RADLy LEXRIs RAD2, [EXP2,
1RAD3, IEXP3, RAN1l, IEXP4, I3EOF)

THE PURPOSE OF TFIS SUBROUTINE IS TO PASS VALID AS VALUE> FROM
THE -VECTOR COMPARISON TAPE YO THE CALLING PROGRAM

COMMEN—ET I-MES (9999 1y I FI MES 9999 1 + 1 F¥PEL 9999 Iy MHOURSC 100+ RANGESL 10
10)sERROR(S0)  ERRIRL(50) s ERROR2(50) sRANGE7(30) s IHOUR2(30)4+ABSIC(30)
1+ABSEC 1(30) ¢ABSIC2(30)+I10AT,TIDATLIH

COMMCN ERRLO1+EFRLO24ERRLO3s ERRHI 14 ERRHI2,ERRHI3

COMMON AMIDE( 200 b5 CONs MANY , L0G

COMMON NSS1yNSS24sNSS3Iy NSS4 NSS5.NSS69AS» AT »B3eBSHIXITY

DATA CHCK L/ iH6s

DAYA CHCKZ2/1H7/

DATA STT/4HYYMM/ .

INTEGER ASs A7, B3+ 85 -

[ 3EOF=0

CONT INVE

IXIVEIXEY+l

IF (IXIYeGTe33) GO TO 2001

READ (A5, 3010,EAR=3001, .

1 END=3120) CHECK, ITIMES, ITIME6, RANLs 1ExXP4,
2RAD1, 1EXPl, RAD2, IEXP2, RAD3, IEXP3

FORMAT (1Xs Al,s IS, 1X, I4s 7Xe FBeo0s 1Xs 13¢ 15Xe FBeSs 1X» 13y
12%3 Febs 1X, 13, 2Xs FBe6e 1Xs 13}

IF (CHECKsNE<CHCKL) GO TO 3100

ITIMES = o*100000+¢ITIMES

GN TO 3130

IF (CHECKeNECHCK2) GO TD 3000

ITIMES = 7%100000+1TIMES

GO TC 3130

Ixty=a8 o
READ(AD, 890, END=3129) CHC

FORMAT (1XsA4)

IF (CHCWNESTT) GO TO 889

GO TO 3000 ’

PRINT 3125

FNRMAT (40H END OF FILE ENCOUNTEFED ON COMPARE TAPE)

13E0F=1

RETURN

PRINT 5124

FORMAT (2X+*END OF FILE ENCOUNTERED BY READ 889 IN ASREAD®)
13E0F=1

CONT INUE

RETURN

END

Figure D-10. Subroutine ASREAD
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LEVEL

ISN

ISN
ISN
ISN
ISN
1§11
iSN
1SN
ISN
ISN
1SN
1SN
1SN
1SN
TSN

2041 (AUG 71) 0S/300 FORTRAN H

COMPILER OPTIONS - NAME= MAINIOPT=02,LINECNT=58,SIZE=0000K»
SOURCE+ESCDICeNOL IST s NODECK +1.CADsMAP ¢ NOEDIT, 1Dy XREF

6602 SUBROUTINE BSREAD (I3VYMD,I3MM, 13TVYP)
C
C THE PURPOSE IF THIS SUBRCUTINE IS TO SUPPLY PROPER CALENDAR
C DATE INFORMATION FRNOM THE WOFKING FILE TO THE MAIN PROGRAM
C

0003 COMMCN ITIMES(9999) ¢+ ITIMED(9999), ITYPE(Y999) +MHOURS (100)+RANGES(10

10)+ERRDR(50}.ERRIR1(50)+ERRCR2( 50}, RANGEZ(30),IHOUR2(30),ABSIC(30)
1+ABSIC1(30),ABSIC2(30)+1IDATS IICATL,IH

0004 COMMON EQRLOFIERRLDOZ2+ERRLNO3IJERRHI14ERRHIZ2, ERRHI 3

000s COMMON AMADE (200) s CONs MANY,, LOG

0006 COMMON NSS1iNSS29sNSS3.NSS4,NSS5,NSS0+A5,A74B3:B85,1IX1Y

0007 DIMENSION IJUTIM(S)

0008 REAL®E TINDUT

0009 INTEGER®2 14TYPE

o100 INTEGER Ads A7, 83, d5

0011 READ (d5) As 13TYPHs 8. Cy TIMDUT

0012 I137yP = 137YPB

0013 CALL TCOINVO (TINDUT, IOUTIM, SEC)

0014 I3YMD = 100%(100=I0UTIM(1)+I0UTIM(2))+I10UTIM(3)

0015 I3HM = 100«IUUTIM(4)+INUTIM(S)

0016 RETURN

0017 END

Figure D-11. Subroutine BSREAD
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